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the opper ends bf these levers jp, are nor-r I the purpose of stopping it when it has re- 
mally drawn tOFeach other by means of [ volved the proper alstanoe to revolve the nu- 
a suitable sprlig u. Pivoted intermediate moral wheels the proper numbej of cogs to 7« 
their ends upod these levers are the pawls s, correspond with the number whicli the key 
5 which have their upper ends normally drawn 1 lever represents, and also to prevent the said 
toward each otler by-means of a spring by I universal wheel from overthrowing on account 
means of whicl one of the said pawls s, is of the movement given it when the key lever 
normally held in contact with its adjacent is struck with a quick blow. Thisisefitectod 75 
numeral wheel as will more fully appear far- by providing the key level's S and U, with out- 
10 ther on. Therois a lever p, q, carrying pawls 1 wardly extending pins/c, k\ and providing^e 
for each of the iumeral wheels and either of connecting rod V with longitudinal slots 
these levers are held out of operative conneo: The rod V'at the right hand end of figures 1 and 
tion with the nimoral wheels by means of a 3, is the connection which connects the key^e- 80 
cam t, which will be more .fully described verrepresenting 9 ,withtheadding mechanism., 

15 presently* Extending from the upper end of I It will be noticed that this right hand connec- 
this carriage'art a series of springs n, which tion V has the upper wall of its longitudinal 
have their lowep ends engage lightly the pe- slotj, normally in engagement with the pin fc, 
riphery of the nhmeral wheel to prevent them which moves in said slot. The obj^tof thisis 85 
from being turned except when, positively that when the keylever representing 0, is de- 
JO actuated by me|ins of one of the said levers. I pressed the lever S is carried down its great- 
A lever S haii one end thereof pivoted to est distance, so that the power wheel Q is re- 
the supporting plate C, and its opposite end volved the greatest distance, and by. contact 
extenmng toward the opposite end of said' of itsxsog with one of the numeral wheels, 90 
plate, and pivo^ intermediate this lever is the said numeral wheol is likewise revolved 9 . 
ac an upwardly eaending spring actuated pawl The downward movement of this wnnation, 
T,which engages the peripheral ratchet teeth and likewise all the other connections, is rep- 
Of of the power Wheel G. resented by the length of the slots in their 

A lever/has its upper end pivotally con- upper ends. From this it will be seen that 95 
nected with the frame of the type-writer, and when, for instance, th^connection at the right 
to its lower dhd isiheld in operative engagement hand end of figure 3 , is depressed and which 
.withlone of the* downwardly extending ends is connected fw before stated, with the keyle- 
/', of the carri^e J. A swin^ng projection vCr representing figure 9 , the said connection 
e" is attached^ this lever intermediate its moves downward the distance necessary to re- 100 
ends, and this Ringing projection c" is en- I volve one of the-numeral wheels eight cogs 
35 gugnd by dowhward extending arms and e* before the upper wall of this longitudinal slot 
of the adjustable operating device d. This i' engages its pin fc, which extends outward 
device d is loKitudinally. adjustable upon from the lever U. Then as it is carried on 
the type-writer Carriage by means of a longl- j down sufficiently to carry the wheel one cog 105 
ihdlnal slct 6",through which the screw/" farther the lever U is carried down with it, 

40 which holds the pointer of the type-writer and consequently the pawl thereof is caused 
carriage, passest j engage the peripheral ratchet teetli of the 

The lower en^ of the lever /, is connected power wheel, and therefore prevent the said 
with the carriage J, by means of an outwardly power wheel from overthrowing, as before no 
extending pin G" from one of the depending stated. 

45 arms/^ which extend into an opening formed Attentionisdireoted to the succeed I ng con- 
in the lower en4 of the said lever. By meahsof nections, from which it will be seen that each 
thisconstructios, this lever/, can be attached succeeding connection has the upper wall of 
to either of the depending arms/', by simply its lower slotj, farther from its pin/c', so that 115 
springing it outward sufficiently for that pur- when for instance, the kej' lever representing 
50 pose, as shown In Fig. 2, the same being de- the figure 8, is depressed and which is the one 
taohed from on^ arm /, and attached to the just at the left of the right hand connection, 
other,for a purpose to be described farther on. the said connection moves downward with 
The lever S ihich actuates the universal the keylever sufficienlly'far to represent one 120 

r »wer wheel is fonnected with the key levers cog before the connection engages the lever 
of the type-wliter which represents the fig- S carrying it on down. Owing to this fact, 
ure thereof, by means of the connection g, so allhoiigh the key lever which represents 8, 
that when one oi the key l^ers II is depressed travels down as far as the key lever which 
the lever S is carried down with it, and by .the represents the figure 9 , the lever S only trav- .125 
engagement of (he pawl T with the periphery els sufficiently far to revolve through the me- 
60 of the power w)y»el, the said wheel is revolved dium of'the power wheel the number wheel 
for the purposerevolving one of the nn- eight cogs. This is continued throughout the 
meral wheels, as will appear presently. connections in succession toward the left of 

A stop lever if has one end pivoted prof- the mechanism, so that each connection de- 130 
erably or. the same pivotal point as the actu- presses the lever S less than the preceding 
65 ating lever S, and this stop lever is provided connectioi so as to revolve the numeral wheel 
w'ith a tooth which when depressed en- one cog less. The locking of the power wheel 
gages the periphery of the power wheel for I by the upper lever U is the same with all of 
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To all whom it may conoerr,: 

Be it known that I, Jambs Denny Daugh¬ 
erty, of Kittanning, in the county of Arm¬ 
strong and State of Pennsylvania, have in- 
5 vent^ centain new and useful Improvements 
in Adding and Subtracting Machines; and I 
do hereby declare the following to.be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in^ the art 
!o to which it pertains to make and use it, refer¬ 
ence being had to the accompanying draw¬ 
ings, which form part of this specificatiou. 

My invention relates to improvements in 
adding and subtracting machines: tUe objects- 
15 of which’are, first, to provide a simple adding 
mechanism capable of attachment to a typ^ 
writing machine, whereby when a number is 
printed in either the units, tens, hundreds, 
column, &c., the numeral printed will be 
90 added by the mechanism, as units, tens, hun¬ 
dreds, Ac., according to the column in which 
the numeral is being printed, so that in mak¬ 
ing out a bill, or in writing columns of fig¬ 
ures, the total will show upon the face of the 
25 numeral wheels; second, to so construct the 
mechanism that it is equally adapted for 
either adding or subtracting; third, to have 
the adding mechanism move faster than the 
type-writer carriage which impels it, so that 
30 numeral wheels of greater thickness than the 
width of the type or distance traveled by the 
carriage can be used, to afford more room for 
large numerals which can be easily read by 
the operator; fourth, in thecorvatruction and. 
35 arrangement of the mechanism independent 
of the adaptation thereof to a type-writing 
machine. 

In the accompanying drawings: Figure 1, is 
a front elevation of a type-writer with my in- 
40 vention applied thereto. Fig. 2 , is a vertical 
transverse sectional view of ray invention, 
showing its relative position to the upper por¬ 
tion of the frame of the type writer, and also 
to the keys which operate it. Fig. 3 , is an 
45 enlarged view showing the construction of the 
connections between the mechanism and the 
keys of the type-writer. Fig. 4 , is a perapec- 
♦Jve view of one of the numeral wheels of my 
invention. Fig. 6, is a front elevation,some- 
So what enlarged, of the carriage which contains 
the adding or subtracting mechanisni. Fig. 
C, Is a detached enlarged perspective view of 


the frame for supporting my invention by at¬ 
tachment thereof to the frame of the type¬ 
writer. Fig. 7 is a perspective view showing 55 
the connection between the computing car¬ 
riage and the type writer carriage, and the 
connection between the register actuating 
wheel and the number wheels, and the carry¬ 
ing devices. 60 

A represents a frame of a type-writer of 
the Remington 'Class, and.B the traveling pa¬ 
per carriage thereof. 

C is a horizontal plate which is placed be¬ 
tween the front vertical standards of the type- 65 
writer frame and secured thereto by the lon¬ 
gitudinal ears P, through which and the 
standards of the type-writer clamping bolts 
passasshowniuFig. 1 . Projecting outwardly 
from tho cuds of this plate C are the ears £, 70 
in which the ends of the horizontal carriage 
supporting rods F are suitably fastened. 

G represents a wheel journaled upon the 
supporting plate C, intermediate its euds, by 
means of a screw or bolt H, which passes 75 
through an ppeuiug I, made in the said plate 
C, and this wheel G, which I may term a uni¬ 
versal power wheel, is provided on its outer 
face with the cog teeth a, and in its peripheral 
edge are formed the ratchet teeth b. . Sup- 80 
ported on the rods F is a rectangular frame 
J, forming a carriage for carrying the adding 
or subtracting mechaniim. Passing trans¬ 
versely through the frame J, preferably about 
its vertical center is a shaft L, upon which 85 
are journaled the numeral wheels E, which 
form part of the adding and substracting 
mechanism. Rigidly attached to one side of 
each of these numeral wheels K, is a disk M, 
provided at its periphery with three projec- 90 
tions N, foV a purpose presently to be de¬ 
scribed. The periphery of these numeral 
wheels K, are provided with the notches O 
forming cog teeth with flat face.** for the re¬ 
ception of the numerals P, as clearly illus- 95 
trated in Fig. 4 . A recess a' is cut in the disk 
M, and pivoted upon the wheels K within this 
recess is a dog c', which has its free end en¬ 
gage a longitudinal notch e' formed in the 
shaft L,and this pawl is held in engagement 100 
with the shaft L, by means of a spring J'. 

Pivoted rbeir Iqwer.ends 'jpon the lower 
horizontal bar F are tha levers j), 7, each of 
I which is provided with a shoulder A", arui 









the oonnectiODs as will be readily anderstood,. 
for all of the cooDections travel the same dis¬ 
tance downward, with the key lever, but the 
distance which the universal wheel revolves 
5 is regulated by the'downward movement of 
the lever S, and the downward movement of 
the lever S is in turn regulated by the dis¬ 
tance of the upper wall of the lower slot j, 
from their pins k\ as will ^e clearly under- 
lo stood. 

In operation the carriage J which carries 
the numeral wheels travels across the face of 
the power wheel G. This is caused by the 
arms c*, e* which engage the projection e", as 
rs the carriage moves across the type-writer the 
arm e^, carrying the numeral carriage from 
right to left, and the arm carrying it in the 
opposite direction by engagement with the 
projection e". When the carriage of the type- 
30 writer is in the position shown in Fig. 1 , the 
arm e^, is in engagement with the projection 
e'', and therefore the adding mechanism has 
been moved tp the right as there shown. In 
this position when a bill is being made out 
25 for instance, the operator begins by writing 
the articles which are charged upon the bill,. 
and after this is written, if the paper carriage 
has not traveled far enough to bring the arm 
in engagement with the projection e*' the 
30 space key lever of the type writer is struck 
until the arm is in engagement with this 
projection. At this point the paper upon the 
type writer carriage will have the billions 
column at the printing point, and the left 
35 hand wheel of the numeral carriage ih con¬ 
tact with the right hand side of the power 
wheel to be revolved by engaging with the 
cog on the face thereof. This left hand nu¬ 
meral wheel represents the billions column. 
40 The.operator having first determined upon 
what part of the paper he wishes the billions 
column to begin, .or the millions or.thou¬ 
sands column as the case may be, the device 
d, is moved upon the carriage of the type 
45 writer, so that the proper numeral wheel of 
the adding mechanism will be in engagement 
with the cog a, of the power wheel, and the 
arm in engagement with the projection 
upon tha lever /. Thi^ adjustment having 
50 b^n made, it will be clear that, for instance, 
if the key lever representing 5 is struck, the 
power wheel is revolved through the medium 
of lever Sand pawl T,and as before stated is 
revolved suOlciently to carry the inillions or 
5*5 thousands numeral wheel five cogs accord¬ 
ing to which it is in engagement with, as will 
be understood from the previous description. 
The next succeeding figure, whatever what 
may be is struck, and the carriage having 
60 moved when the first figure w'as struck, the 
adding meclianism will ' likewise move, so 
that tlie next numeral wheel is in contact 
with the power wheel to be revolved. This 
is continued throughout tho entire printing 
55 of the Hinoiint /iiid whezi tlu' bill is prmted 
tlio total of all the amount, p'liited will a()- 
pear upon the fniU'H of ninnernl wlirrls 


in a horizontal lino through tie slot formed 
in the indicator plate Theaddiog mech¬ 
anism is set at zero whenever desired, by re- 70 
volving the nut Q' attached to the shaft L, 
in the same direction in which the numeral 
wheel revolves, so that as tho ihaft revolves 
the dogs c' engages the longitudinal notch e* 
in the said shaft, thus revolvingall the wheels 75 
together, so that they can be carried'around 
to zero through the indicator plate, as will bo 
readily understood, while at the .same time 
the pawl p' allovrsi the numeral wheels to 
freely revolve in the direction for adding. fto 

The adding mechanism is m^e to travel 
faster than the carriage of* the type vrriter 
owing to the fact that the intdrm^atc op¬ 
erating device d, engages the lorerf, between 
its ends. Owing to this fact it will be seen 85 
that the lower end of the lever ^travels con¬ 
siderably farther than the point thereof to 
which is attached the fixed projection e" 
l^e increased movement of tho adding mech¬ 
anism as compared with the mo 76 mentof the 90 
type writer carriage can be regelated accord¬ 
ing to the position of the swingiog projection 
e", upon the lever /, as will be clearly un¬ 
derstood. 

Each of the numeral wheels is provided'95 
with thirty cogs, each of which contains a 
numeral, and each wheel is divided into three 
sections, corresponding to the projections K 
on the disk M. Each section is numbered 
from 1 to 0 inclusive, and represents ten. 100 
When the unit numeral wheel Is tomed ten 
cogs, one of the projections N of the disk M, 
will engage the adjacent lever g, (when add¬ 
ing) and gradually force it ontvard against 
the tension of the spring u. When the pro- 105 
jection has reached the shoulder A" npon the 
lever g, the lever is drawn inward by the 
spring u, the said projection dropping behind 
the shoulders, and the pawl s carried by said 
lever forces the next numeral wheel which 110 
represents tens, one notch. This operation 
is continued throughout the entire train of 
numeral wheels, so that when any one of the 
said numeral wheels have revolved one-third 
around, the next succeeding numeral wheel 115 
is turned one notch to record the ten numbers 
registered by the preceding nuneral wheel. 

This is the principle of all adding machines 
and to which I make no claim. It is the con- 
-struction ^whereby this principle is carried 12c 
out which forms a part of my present inven¬ 
tion. 

When the mechanism is used tor subtract¬ 
ing, it is necessary to revolve the nameral 
wheels in the opposite direction from the 125 
revolution given them when the mechanism 
is used for adding. When the m»^ehanii»in iw 
used tor subtracting, the carriage J is moved 
to the left dntil the loft hartd nuineral wheel 
t hereof engages the cogs at the left hand side » 3c 
of the powr^r wheel 'l. he 
lever/, is then detached fr<nn lh% b^ft hand 
<iii<l of the <;iiri luge J ivt»d ul I mdied p, ibe op- 
poMile end ol the huld ejtirbige, Whleii v/dl 
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bring tbe said lever in the same position 
shown in 1, bat the adding meohanism 
will be to tW Is/t of the said lever Instead of 
to the right thereof, as in said figare. The 
5 earn f, is the i given a partial revolution by' 
means of its handle shown in Fig. 6, and 
thus made to engage the lever q, and its pawl 
8 to force th^m out of an operative position 
in relation to the numeral wheel, while at the 
10 same time thermits the lever to move in* 
ward in opeintive position in respect to the 
said wheels, j In this position when the power 
wheel G is caused to revolve in the manner 
hereinbpfor^set forth, the numeral wheels 
15 when they aip brought into mesh with the cogs 
a, of the whOsl G are caused to revolve in the 
opposite direction from that whon the ma> 
chine is beisg used for adding, as wilt be 
clearly understood, and the leverp, will oper- 
20 ate to move ihe succeeding numeral wheel in 
the same inajiner as the levers g, do when the 
machine is oi^eraticg for the purpose of add- 
ing. 

When it s desired to throw the adding 
25 mechanism < ut of operation, so that the type 
writer.can b» used independent thereof for 
writing lettejs, and other matter, the swinging 
projection is thrown up or down so that 
the arms c* ^d e*, will not engage it, and the 
30 adding carrijige is moved to the right sufh* 
ciently far 0 carry the left hand numeral 
wheel theroo out of mesh with the cogs upon 
the face of t le power wheel G. lo this posi¬ 
tion the typ writer can be used for printing 
35 without effecting the adding mechanism in 
any respect | 

I here show the nnmeral wheels sufficiently 
large to be divided into three sections of ten 
cogs each, fof the purpose of gaining leverage 
40 in revolving the same. However it will be 
understood that these wheels can be made 
one-third soaiaUer and contain only ten co^, 
and the operittioa of the invention be just the 
same, except that the levers q ana p, will only 
45 be operate to turn the succeeding wheel 
when a nun^ral wheel has made a complete 
revolution. 

While I have described the adding mech¬ 
anism as emecially adapted to be used in 
50 connection Tith type writing machines,! do 
not desire to limit myself to this particular 
application,|h>r the reason that the improve* 
ments in th^ adding mechanism can be used 
for adding Iwithout any connection with a 
55 typewritingj machine, by simply having a 
separate feed mechanism for tlie adding car¬ 
riage. ' 

When used in connection with a typewrit¬ 
ing machin^ it will be noticed that the add- 
do iug mechaqfsm is moved along by the car¬ 
riage feed bechaoisin of the typewriter to 
which it is ipplied. 

While I ht:2 doacrlbed iny adding and sub¬ 
tracting mechanism as especially adapted to 
65 be used in connection with typewriters of the 
Remington style, I do not desire to limit my¬ 
self to such use, for the same by a slight modl- 


fleation which will be readily understood, can 
be applied to nearly or all styles of type¬ 
writers which have keys for operating the 70 
printing mechanism. So also I do not wish 
to limit myself to the particular position of 
my adding meohanism iii respect to the key 
board and to the carriage feed mechanism, 
for while I prefer that here shown as the 75 
most convenient, the same could be varied 
by a slight idodidcation, as will be readily 
understood. 

Having thus described my invention; what 
I claim, and desire to secure by Letters Pat- 80 
ent, is— 

1. The combination with a type writing ma¬ 
chine, of a computing mechanism situated on 
a line drawn from the key board to the type 
writer carriage, connections between the type 85 
writer keys and the computing meohanism 
and an operating connection between the car¬ 
riage feed mechanism- and the said comput¬ 
ing mechanism. 

2. The combination with a type writing ma* 90 
chine, of a supporting plate secured to the 
inner side of the carriage frame between it 
and the key board and below the carriage, a 
computing mechanism supported by the said 
plate, connections between the type writer 95 
keys and the computing mechanism and an 
operating oonneotion between the said car¬ 
riage feed mechanism and the computing 
mechanism. 

3. Thocombination with a typewriting ma- iv,. 
chine, of a computing mechanism comprising 

a carriage carrying numeral wheels, the said 
carriage moving in a horizontal line aoross 
the said typewriter between the key board 
thereof and the carriage feed meohanism, and 105 
a register actuating wheel operat64 by the 
keys aoross which the said computing meoh¬ 
anism moves, and an operating oonneotion 
between the carriage feed mechanism of the 
typewriter and the computing mechanism for no 
moving the latter across the said register actu¬ 
ating wheel. 

4. The combination with a type writing ma¬ 
chine, of a com'^nting mechanism e^roprising 

a register actuating wheel situated between 115 
•the key board and carriage feed mechanism 
of the type-writer, a computing carriage car¬ 
rying numeral wheels situated between said 
register actuating wheel and the key board, 
actuating connections*between said wheel 12c 
and the key board, and an operating connec¬ 
tion between the carriage feed mechanism 
and the computing carriage. 

6. Theoombination with a type-writing ma¬ 
chine, of a computing mechanism having an 125 
upright carriage supported on a line drawn 
from the key board, to the type writer car¬ 
riage and carrying numeral wheels, connec¬ 
tions between the compnting mechanism and 
the type writer keys, and an operating con- 130 
nection between the type-writer carnage feea 
mechanism and che said upright carriage. 

6. The combination with a type writing ma¬ 
chine of the Remington type, of a computing 
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melanism comprising an upright numeral | the said actuating wheel, and a feed meohan- 
caiTi^e, and an upright register actuating ism for'the computing carriage. 

f ^ connection between the carriage feed 13 . A computing mechanism comprising a 70 
of the type*wrUer and the computing carriage, register actuating wheel having cogs upon 
5 and operating connections between the type the edge of its face, key levers and oonneo- 
and the said upright wheel. tions between the same and the said wheel, a 

7 . The combination with a typewriting ma- computing carriage carrying numeral wheels 
chine, of a computing mechanism comprising which move across .the face of the register act- 75 
a registering actuating wheel having its face eating wheel, and of a length less than the 

CO parallel with the travel of the carriage of 1 distance across the face of the said wheel, 
said machine, a computing carriage carrying whereby the actuating wheel can be made to 
numeral wheels moving across the face of I operate the numeral wheels in opposttd di- 
said register actuating wheel, and the nu-] rectionsby bringing them in contact with op- 80 
meral wheels adapted to intermesh therewith$ posite sides of the said acthating Wheel, and a 
15 an operating connection between the key le- feed mechanism for the computing carriage, 
vers of the typewriter and the said register • 14 . A computing mechanism compriaing a 
actuating wheel, and an operating connec- register actuating wheel having cogs upon ite 
lion between the carriage feed mechanism of face, key levers operatively connected with 85 
the typewriter and the said computing car- said wheel, a computing carriage carrying nu- 
20 Tiage. meral wheels, the said oarriagCf adapted to 

8. The combination with a type writing ma- move across the face of the said register act- 
chine, of a computing mechanism comprising uating wheel to cause the numenu wheel to 

a carriage carrying numeral wheels, connec- engage opposite edges of the register imtuat- 90 
tions between the keys of the type writer and ing wheel for adding or snbtMting, two sets 
*5 the said numeral wheels, and a connection of levers for each set of numeral whMls, said 
between the type writer carriage and the com- levers carrying pawls engaging the snoceed- 
puting carriage having an adjustmentlength- ing no meral. wheel and shouUers carried by 
wise said carriages. I the said numeral wheels f(W engaging the 95 

9 . The combination with a printing mech- said levers, and a means for throwing one set 
30 anism comprising a carriage, of a computing Mof levers out of contact with the numeral 

mechanism comprising a computing carriage wheels and permitting the other set to come 
oarrvingnumeralwheds, connections between in oonttfet therewith, whereby the mechanism 
the key levers of the typewriter and the nu- is adapted for subtracting aM adding. too 

meral wheels of the computing carriage, and 15 . A computing mechanism comprising a 
35 a speed increasing connection between the register actuating wheel having cogs upon its 
carnage feed mechanism^of the typewriter face, a computing carriage having numeral 
and the computing carria^, whereby thelat- wheels, a fe^ mechanism for moving the said 
ter moves a greater distance than the* said computing carriage across the face of thereg- 105 
typewriter carriage for each impression made, ister actuating wbeel, key levers, connections 
40 10 . The combination with a printing mech- between the key levers and theTegister aqt- 

anism oomprising key levers and a carriage, uating wheel, a lever for each numeral wheel 
of a computing mechanism oomprising a reg- carrying a shoulder, a pawl upon, said lever 
ister actuating wheel, and the computing oar- for engaging the succeeding numeral wheel, ixo 
riage carrying numeral wheels both situated a spring for holdin^fthelevertoward the axes 
4$ inside of the key levers of the typewriting of the numeral wheel and the shoulder upon 
maohine,an operating connection between the the numeral wheel for enga^ng the said le- 
key levers and the remster actuating wheel, ver, the parts operating as described, 
a register actuating wheel stop, and a connec- 16 . A computing meohanltm comprising a 115 
tion between the typewriter key levers and register actuating wheel, a computing oar- 
50 the said register actuating wheel stop. riage, having numeral wheels, a feed mech- 

11 . The combi nation with a printing mech- anism for moving the same across the face of 
anism, oomprising key lovers and a carriage the said register actuating wheel, the said 
feed, of a computing mechanism situated be- numeral wheels divided into three sections 120 
tween the key board and the oarriage feed and each section numbered from 1 to 0, 

55 mechanism, a movable connection between shoulders carried by the numeMls for each 
the carriage feed mechanism and the said section thereof, a lever pivoted* at one end 
computing carriage, whereby the same can and having an intermediate shoulder engaged 
be thrown out of operative connection with by the shoulder upon the nameral wheels, a 125 
the said printing carriage mechanism. spring for holding the said I6ver inward, and 

60 12. A computing mechanism comprising a a dog carried by the opposite end of the said 

register actuating wheel having cogs on its lever adapted to engage the succeeding nu- 
face, a computing carriage supported in a line meral wheel, and connections between the 
with and traveling across said wheel and I key levers and the reglsterjtctuating wheel. 130 
carryinff nameral wneels, the numeral wheels | i7. A'oomputing meohaiwsm oomprising a 

65 adapted to mesh with the said cogs of the I register actuating wheel havlag oogs upon Its 
register aotusting wheel, key levers, operat-1 face, key levers, oonneotlons between tnekey 
ing conneotlons between the key levers and 1 levers and the said register actaating wheel, 
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a compntiog <^rriage carrying numeral 
wheels, a feed mechanism foi moving the same 
across the face olf the said register actuating 
wheel, two ^ver^ for each numeral wheel, the 
5 said levers carrying intermediate shoulders, 
projections upok the said numeral wheels 
adapts to engSM the shoulderd upon the said. 
levers, springs siting the said levers, and a 
cam fm* moving hither of said levers out of 
ip operative connection with the said numeral 
wheels* 

IB. A computing mechanism comprising a 
register aotuatii^ wheel having cogs upon its 
face, key lever8,ponnection8 between the key 
15 levers and the fegister actuating wheel, the 
computing carriage carrying numeral wheels, 
a feed mechanisjn moving the said carriage 
across the face of the register actuating wheel, 
two levers for enjih numeral wheel pivoted at 
20 one end and car^ving pawls at their opposite 
ends, a spring uniting each pair of levers, the 
said levers naviog intermediate shoulders,* 
projections upon the numeral wheels adapted 


i 

♦ 


I 


I 
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to engage the said shoulders, a pawl upon' 
each lever extending upward and-normally 25 
inside of the said levers, and a cam adapted 
to engage first the pawl and then the lever, 
for forcing either out of operative connection 
with the numeral wheel. 

19 . A computing mechanism comprising a 30 
register actuating wheel, a carriage carrying 
nn. ieral wheels which move across the face 
of said register actuating wheel and engage 
ing opposite sides thereof, a carrying device 
between the numeral wheels and operated 35 
thereby, and a means for throwing the carry¬ 
ing device in operative connection with op* 
posite sides of the numeral wheels for the pur'- 
pose of adding or subtracting. 

In testimony whereof I affix ray signature in 40 
presence of two witnesses. 

JAMES DENNY DAUGHERTY. 

Witnesses: 

D. B. Hbinbr, . 

Wm. Brown. 
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To all whom it may concern: | 

Be it known that I, William Sears, of Bos¬ 
ton, in the oonnty of Suffolk and State of Mas¬ 
sachusetts, have invented a new and u^ful 
5 Improvement in Type-Writers, of which the 
following, taken in connection with the ac¬ 
companying drawings, is a specification. 

My invention relates to a mechanism to be 
added to any of the ordinary type-writing ma- 
lo chines, the object being to so improve the 
machines in ordinary use that the user may 
be able to print vertical columns of charac¬ 
ters or vertical division lines (as may be de¬ 
sired) by the direct action of the machine. 
15 This object I attain by the mechanism shown 
in the accompanying drawings, in which— 

Figure 1 is a view from the rear of the ma¬ 
chine, showing parts in section and parts in 
rear elevation, a portion of the frame of the 
20 machine being represented as broken out, to 
show more clearly the working parts. Fig. 2 
is an end view, the frame of the machine be¬ 
ing shown in section, and only such of the 
working parts are shown as are required in ex- 
25 plaining the machine. Figs. 3 , 4 , 5 , and 6 rep¬ 
resent respectively certain details, in eleva-" 
tion and plan. 

I have not shown in the drawings the full 
details of a 4 ypewritingmachine; tbeyareold 
30 and well known. I have selected for illustra¬ 
tion a machine similar to the one described 
in patent granted to A. T. Brown, No. 465 , 451 , 
dated December 22 , 1891 , known to the trade as 
“The Smith Premier Typewriter;” but I can, 
35 with obvious alteration, adapt my improve¬ 
ment to any of the standard typewriters. 

In the drawings, A A' represent the frame 
of the machine, and B..the paper carriage. 
The paper carriage B supports the platen,»the 
40 roll C, and the usual adjuncts of a paper car¬ 
riage of a typewriting machine. 

L—L, Fig. 2 , represents the keys, the de¬ 
pression of w hich,—acting through the stems 
L' —arm L’—L^, rocking ftbafte —L®, arm 
45 L*—L*, connecting rods L“—L®, and the type- 
bars 1 /—L®,—causes the types to make im- 
proBsions. 

'JMio lateral movement of the paper is ef- 
.colod by the following described devioes: 
CO Each of the rooking shafts L®—L®la provided 
^ its rear end with a short arm m—m (see 
Fig. U), which, aotiiig upon its resiieotive pro 


jection d' — d' on the sliding grate D (see Figs. 

1 and 3 ), causes the grate to move back 
against the action of the tension spring D* 55 
(see Fig. 4 ). The sliding grate D is returned 
by the stress of the spring D*, when the kev 
L is free from pressure and the rooking shaft 
allowed to turn baok to its normal potion; 
the movement of the sliding grate D trans- .60 
mits motion through the pin Ir and the bell- 
crank D', Figs. 1 and 3 , the rod D* and a 
ratchet device, to the rack D* on the paper 
carriage B B. The bell-crank D' is pivoted 
on the. stud D', which is made fast to the 65 
frame of the machine. 

When it is desired to move the paper later¬ 
ally and not to print, a. spacing-key K, Fig. 2, 
is used; this spacing-key E has a stem E' 
which, acting through the arm E*, rooking- 70 
shaft E’ and arm E^ Figs. 3 and 5 , operates 
the sliding grate D, and through its transmit¬ 
ting mechanism (already referred to) causes 
the paper to move laterally one space; by suc¬ 
cessively depressing the spacing-key E, the 75 
paper may be-moved laterally to any desired 
extent. 

The above mentioned parts of the machine 
have been but briefiy described, as they are 
old, and not of my invention. 80 

I will now describe the combinations by 
which a lengthwise motion is given to thei pa¬ 
per, and by which vertical lines or vertical 
columns of characters may ba printed. 

E is a second sliding grate, made in all re- 85 
spects like the sliding grate D, having simi¬ 
lar vertical bars provided with serrations e e* 

In the same form as the serrations d d* of the 
vertical bars of the sliding grate D. 

The grate E is connected with a bell-crank 90 ' 
lever E' b}' a pivot E®, the bell-crank lever E' 
being pivoted to the frame of the machine by 
the stud E®, and is connected to an upright 
link E*. * The short levers m — rrt, on the rock¬ 
ing shafts L®—L® are made broad enough to 95 
act upou L»oLh of Iht* »llcliug gAies D aud £, 
in case the grate^^ were both drawn to the left 
by their respective springs E®; but in use but 
one of the grates are in position to be acted 
upon by the lovers m~m, oneOf them being ico 
locked back; for instance, in' Fig. 3 . the grate 
E is represented as iticked book by lever b*oa 

shaft B®. iaa # . 

I will now describe luy devl6# lor throwing 
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and locking the sliding grates back. The 
space key K, fig. 2, acting throngh the stem 
K', arm K*, rocking-shaft K®, and short 
lever K®, Fig. 3 , when depressed, will by press- 
5 ing on the tooth d' oc the grate D, throw it 
^ back against the action of the sprin g D*. The 
auxiliary key H, acting throngh the stem S', 
arm S®, rocking shaft S®, and arm SS operates 
the grate E in the same manner that the key 
lo K operates the grate D. To save the"oper¬ 
ator the trouble of holding the keys S or K 
down, I have a notch P made in the stem (see 
Fig. 5 ), into ^hich a latch-bolt P' may be 
pushed, and thus look tbe stem K' or S, as the 
15 case may be; t^is will hold the grate D or E 
back out of the working of the short lever 
m—m on the rocking shafts L®—L®. 

For printing a vertical line or vertical ool- 
nmn of oharaeters, I lock the key K down, 
20 that holds the sliding-grate D out of the ac¬ 
tion of the levers m—^ on the rocking-shafts 
6nd leaves the key S up. This will 
leave the sliding-grate £ free to be acted 
upon by the ler^ers m —m; hence every time 
25 that one of the character keys L—L are de¬ 
pressed, the sliding-grate £ will move, and in 
its movement will (acting through the bell- 
crank lever £' and upright link £®, see Fig. 
2) give motion to the lever E®, which in turn, 
30 acting thrOughithe spring latch e and the le¬ 
ver £• (pivoted at £‘®) and the pawl £”. will 
give motion to the ratchet £^® on the paper 
roll C, the motion of which causes the paper 
to move vertica^y; thus printing and spacing 
35 can be done in vertical lines or columns. In 
printing, it is necessary that th‘e paper shall 
be stationary when acted upon by the type; 
to effect this I place on the lever £® (see Figs. 
2 and 6) a smi^ spring latch e, so adjust^ 
40 that it in its upiWai^ movement will cause the 
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lever E® to move just sufficiently to move the 
paper one space, and then slip off from un¬ 
der the lever £* and still pass up, allowing 
the typebar to continue moving upward un¬ 
til the impression is made. 45 

As the lever £® is attached to the paper 
carriage, and moves with it, it is necessary to 
have a swinging bar H connected to the lever 
£* and extending the whole length of the car¬ 
riage, so that in whatever position the lever 50 
£’1s, it (being connected to the swinging bar 
H) will always be operated when the upright 
link E® acts upon the lever £®. 

I claim— 

1. In a typewriter, the combination of a 55 
mechanism by which a character may be 
printed and a mechanism by which the paper 
printed upon is moved a space, in the direc? 
tion of its length with a key device by which 
both of the said mechanism's may be <mnsed 60 
to operate by a single movement of said key 
device to print one character directly under¬ 
neath the other, substantially as and for the 
purpose set forth. 

2. In a typewriter, the combination of one 65 
or more finger keys having mechanism for 
transmitting motion from said key or keys to 
the swinging bar H, with the said swinging 
bar, levers £® and £®, pawl £'', ratchet wheel 
£^® and paper roll C, substantially as described 70 
and for the purpose set forth. 

In testimony whereof I have signed ray 
name to this specification, in the presence of 
two subscribing witnesses, on (his 22d day of 
July, A. D. 1893 . 

WILLIAM SEARS. 

Witnesses: 

Frank G. Parker, 

Frank G. Hattie. 
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To cUl wJiom zi’ fuay coiMsern: • 
lie it known that I, Dorr K. Felt, acitixcii! 
of the United States, residing in Chicago, in 
the county of Cook and State of Illinois, hn ve 
5 invente<l a new and useful Improvement jn 
Computing-Machines, of which tjie Xoilowing 
is a specidcalion. 

This invention is an improvomcnt in the 
class of arithmetical inaehincs set forth in 
lo'Jjetters Patent No. 405 ,^ 55 , granted to me 
December 15 , 1 ^ 91 , and wliich are adapted 
both to perforin aiithiiiotical computations 
and to record the suins or amounts involved 
in the computation, as well as the answer or 
15 I'esult of the computation. 

' Some features of the in volition arc useful 
in maclUnes which do not record the amounts 
or answers. « 

. In' these inacliiiies as heretofore built b^ 
80 me when the operator dcsii'cs to set all the 
numeral-wheels at zero he depresses a thumb- 
lever, through which he. throws the locking- 
pawls out of engagement with'the wheels, 
and then without releasing his eontrol of the 
thumb-lever turns the shaft upon which the 
wheels are mounted until all* of them have 
oeen carried to the desired position. In prac¬ 
tice, however, it frequently occurs that op¬ 
erators, through carelessness or forgetfulness,. 
30 release the thumb-lever before all the wheels 
have reached the proper point and thus allow 
one or more of the locking-pawls to engage 
the pins upon their numei*al-w'hee1s at too 
early a stage in the operation. This fre- 
15 qnently causes breakage either of the pins or 
some other part of the mechanism, and to ob¬ 
viate such breakages, which in a machine of 
this class are a serious matter, I have pro¬ 
vided the numeral-wheel shaft with a cam 
40 and connected said cam with the thumb-lever 
by a pivoted lever adapted wiien actuated by 
the cam .to i*etain the thumb-lever in its de¬ 
pressed position antomatically until the con¬ 
clusion of the setting operation, so that it is 
45 rendered a matter of nc moment whether the 
operator retains his pressure upon the thumb- 
lever or not; and one branch of my invention 
consists ill the combination, with the thumb- 
lever, of means whereby it is thus automat ic- 
50 ally held in its acting position until all the 
Avheols are set. The use of these automatic 
holding devices not only removes a frequent 


source of bi’eakage and damage, but also 
eases the sotting operation by relieving the 
operator of a portion of the labor hei*etofore 55 
entailed 11 poii h i m. In my said patent I have 
shown a paper guiding and holding device 
consisting of a rocking fmme, (designated as 
137 ill the patent.) This frame as located in 
the patented machine pi*evcnts access to the 60 
typo-heads, 80 that the latter are cleaned.with 
difficulty. In my present invention I use a 
similar rocking fmmq; but instead of mak¬ 
ing it permanent in its liearingsl now make 
it readily removable t1iei*efroin, whereby 1*65 
am permitted, whenever it becomes necessary 
to clean tlio type, to fiiat remove the frame 
and gain all iioodcd access to theiu. This re 
movability of the frame is obtained by mak¬ 
ing one side of one of the bearings in which 70 
the frame is* jouriial^l removable, so as to 
01)011 the bearing and permit the journal of 
the frame to bo lifted out of it, which l)eing 
done the other journal of the fiiime becoUies 
easily lemovablo from its bearing by an end- 75 
wise movement. 

Another of the main features of the inven¬ 
tion consists in the combination, with the re- 
coi'diug hibchanism, of means for tilling in 
any zero'or zeros occurring in the numbers 80 
printed, that is to say, the ciphers iiicliuled 
in the numbers and lying to the right of the 
highest figure printed. These moans consist 
. of an escapement device controlling the print¬ 
ing-hammers of the several columns, and 85 
mechanism for variably positioning said es¬ 
capement device in accordance with the de¬ 
nomination of the highest figure or digit in 
the printed sum or number, so that after 
printingall the digits included in the number 90 
or sum said device may be made to leleasc 
all the unreleased hammoi’S lying to the right 
of the highest figure printed, and said ham¬ 
mers be thus allowed to print the ciphers in 
their respective columns. 

Still another feature of iny invention is 
found in the means taken to insure a proper 
timing of the oi>eration of tripping the ham- 
mers.for the printing of Iho ciphers with ref¬ 
erence to the rescuing of the hammers and 100 
the movements of the paper and ink^ri!»- 
bon. All these operations arc brought about 
by the strolce ot a single Imiid-levcr, and in 
order to give time for the i.rinting of the 
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ciphers before the other operatione • nfen- 
tiope<i I provide for lost motion in the operar' 
tion of the reciting and paper and ribbon 
mechanisms making the hand-lever to ac- 

5 tiiate the trip nng mechanism and by actu¬ 
ating the reso ting, paper, and ribbon mech¬ 
anisms by meins of a second lever receiving 
power from tliB hand-lever during the latter 
portion of the jttroke of that lever. 

10 A further feature of the invention lies in 
tlie provision jof means for preventing the 
printing of any characters in columns' to the 
left of the highest figure when printing totals 
or results. \ 

15 All those and other features of my inven¬ 
tion are fully disclosed by me in the descrip¬ 
tion given below, and illustrated in the ac¬ 
companying diiawings, in which— 

Figure 1 is a side elevation of a machine 
20 embodying my present improvements, the 
usual outer case being omitted. Fig. 2 is a 
longitudinal vertical section. Fig. 3 is an 
elevation of the side opposite that given in 
Fig. 1 . Fig. 4 is a rear elevation. Fig. 6 is 
25 a partial plan. Fig. G is an enlarged detail 
perspective of the mechanism for preventing 
the types to tke left of the highest figure 
struck from printing. Fig. 7 is a vertical 
section showi^ other portions of the same 
30 mechanism.' Fig, 8 is a section on the line 8 8 
of Fig. 7 . Fig. 0 is a detail perspective of the 
mechanisra for setting the numeral-wheels. 
Fig. 10 is a per$pective of the paper-guiding 
frame. • ^Fig. 11 is a perspective diagram of a 
35 portion of the itachine. 

In the drawings, A represents the series of 
keys; B, the segment-levers actuated by the 
keys and meshltg with the pinions b; 0 0, the 
numeral-wheels rotated by the pinions b and 
40 mounted upon the shaft C'; D, the stop-levers 
also actuated by the keys; F., the pawls or le¬ 
vers for locking the numeral-wheels by their 
engagement the pins c; £', the thumb- 
lever which prefects from the outaide of the 
,45 6ater or inclosing case, and £^ an angular 
rocking shaft actuated by the thumb-lever 
and serving, when rocked by the lever, to 
actuate tlie pawls in thereleasing operation. 
The numeral-wheel shaft is operated in set- 
50 ting the numeral-wheels by the knob C* ap- 
pli^ to its end outside of the inclosing case. 

The mechanism which I have added for the 
purpose of retaining the locking-pawls from 
engagement with the numeral-wheels during 
55 the setting operation consists of a notched 
cam C* upon the nuineml - wheel shaft, a. 
spring-actuated oscillating lever C*, con¬ 
trolled by said cam, and a crank-arm or lover 
C\ secured to the releasing-shaft E’and act- 
60 ing to release lever from the cam, and also 
to hold shaft K’* while said shaft retains con- 
t;x)l of the lock ing-pawls. The nbruial ix)si- 
lion of these parts is indicated at Fig. U, and 
when the wlieols are t6 bo set the operator 
65 depresses the lever E' sufiiciently to release 
\e\or C‘ from the notch of the cam (this op¬ 
eration also releasing the pawls from the 


wheels) and turns the shaft C' suffloientlj to 
cause lever to bear upon the outer or con¬ 
centric surface of the cam. When this has 7.0 
been done, the operator may release lever 
and daring the remainder of the setting op¬ 
eration the pawls are automatically held from 
engaging the wheels by reason of the control 
exerted upon lever C* by the cam. When 75 
the shaft C' nearly completes its rotation and 
the wheels are nearly at zero, the lever 0^ en¬ 
ters the notch of the c4km and allows the lock¬ 
ing-pawls to resume action upon the wheels. 

F is the paper-guiding fitime, journaled at 80 
its ends upon journals//', so as to be capa¬ 
ble of a rooking motion. It is rectangular in 
shape and provided with inwardly-projecting 
guiding points or fingers /*, some of which ‘ 
project downwardly from the upper bar of 85 
the frame, and others of which project up¬ 
wardly from' the lower bar thereof. A por¬ 
tion of this frame stands In front of and in 
close proximity to th^ type heads or seg¬ 
ments, and hence the latter are rendered dif- 90 
ficult of access for cleaning. To obviate this, 
the frame is made removable, and to permit 
the removal one of the bearing in which the 
frame is journaled is provided with a remov¬ 
able 80Cti<^ or side. This bearii^, which is 95 
in the side plate W, is shown at 3 ^, and con¬ 
sists of a notch in the front edm of the plate 
and a swinging keeper f\ having a project¬ 
ing portion /^ adapted to close the notch and 
retain the frame-journal, therein, and to be 100 
lifted above the notch when the frame is to 
be taken out.* A spring f* tends to maintain 
this keeper in its normal position. The bear¬ 
ing for. the other journal of the frame is shown 
at /^ in plate W\ and no part of it needs to 10$ 
be removable. The frame also carries a hori^ 
zontally-projeoting arm/*, which extends un¬ 
der and comes in contact with a pin /*, stand¬ 
ing out laterally from the keeper, and thereby 
the keepel*, which is constantly drawn down- 1 xo 
ward by its spring, tends to maintain the 
frame with its lower half In its forward posi¬ 
tion, so that the rubber strip/*®, which is car¬ 
ried by the frame and which receives the im¬ 
pact of the printing-hammers, is kept closely ii^ 
pressed against the paper in the plane at 
which the printing is done, as clearly shown 
at Fig, 2. The pin /• works in a slot /** in 
the side plate W. 

I wUl now describe the.improvements made 1 u 
in the recording mechanism, whereby the ci¬ 
phers occurring in the printed numbers miCy 
be filled in. 

Each segment-lever B is connected to the 
front end of a pivoted type segment or bead 125 
G by an adjustable connecting-rod </, so that 
whenever any key is struck the segment- 
lev'or corresponding to the series of keys to 
which the one struck belong.-f depresvses the 
front end of the type-head corresfiondiDg to 
the lever and lifts the type-bearing end of 
the head to a point where it presents the type- 
figure corresponding to the key struck. In 
striking the key the stop-lever I> is also nctu- 
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the paper for the lines. Com^nioii rollers 
and L* hold the paper closely to i*ollor L* 
and compel it to move with the latter. ‘ The 
moving of the inking-ribbon is due to the en- 70 
g^ement of the pawl M, borne by arm H*®, 
with the ratchet IkT, the shaft of which car¬ 
ries a pinion M*, meshing with a side-faced 
gear M* upon the vertical shaft of the rib¬ 
bon-spool M\ 

In printing results or totals all tho hammers 
are tripped and the type-heads are moved so 
they will present type to the hammers coiTe- 
sponding to the figures indicated by the nu¬ 
meral-wheels. In these operations tho actur 80 
ating power is obtained by depressing a plun¬ 
ger O, which actuates the lever O' and through' 
it rocks the shaft O*. A crank-arm O* is car¬ 
ried by the shaft) and from -such arm a con- 
nocting-rod O* extends up and is joined to a 85 
frame O®, which extends across the series of 
trips I)* and is pivoted so it may rock when 
actuated by the rod O^. In its rocking move¬ 
ment this frame releivses.all the hammerS) os 
stated) bat inasmuch as the result will often 90 
include only a portion of the eolnmns em- 
bi'aced in the machfne I provide the follow¬ 
ing means for preventing any printing in the 
eolnmns not needed in,giving expression to 
the result: Attached to shaft O* is a bent le- 95 
ver or arm O®) the upper end of which bears 
against a roller O) carried upon* a crank 
borne upon the pivotal portion o' of a rock¬ 
ing lever O*. - The pivotal portion of the lo¬ 
ver is supported in bearings fi?* attached to 
the side plate W. A spring O® is attached 
to the end of the crank and draws it do>vn- 
ward) and tho tendency thus imparted is re¬ 
sisted and controlled by the bent lever O®, 
the depressing of the lover O* permitting the 10^ 
i*ockiug levor to move in obedience to the 
spring. Projecting horizontally from the- 
upper end of the rocking lever O® is a flat 
metal arm 0 ‘® and a wire arm O", the former 
sliding through the guide O*® and acting ae' lie 
a shield and the other arm acting as a stpp. 
^Yhen the rocking lever O* is permitted to 
i^ook in obedience to the spring) tho arm 
is moved from the left over such of the type- 
heads as are not raised preparatory to print- us¬ 
ing the result) and this movement edntinaea 
until the stop comes against and is arrested 
by the first one of the type-heads which has 
been raised. This clearly appears in Fig. (>) 
and when thus arrested of course the rock- 130 
ing of lever O* ceases. In the same move¬ 
ment the shield is carried into position 
in front of the.type-heads at the left whicn 
have not been raised) and between such beads 
anil thc<r hammers, and prevents any im- raj 
pressions being made by them. The posi¬ 
tioning of the shield is determined by the 
stop and is in aocordance with the nnniher of 
columns tho left of the machine wliieh er<* 
not embraced in the reauh, being printed. J t 
do not set foHh in tills apiiiication the man* 


^ highest flgurTta! 

preued by tte the notched biu of the 

caenpemrat dev^ being now positk ned to 
jwcaae the juOiienof me oolnmns.in which 
the dphen eie located when it ie actuated 
by the io^m rf abaft H‘ under the im- 
P“h» received W the spacing-lever. 


*5 - ciphfrshave b^n printed as sot 

forth, the escwpclineiit device is retnrned to 
Ito noimal pomtibii by the pivoted lever J®, 
which is aotaated by the device whereby the 
we resft, as hereinafter explained) 
30 ^d lever being connected to the notched bar 
by the rod J", sajplainlyiilnstrated) particn- 
wly at Fig. ll, . in the return movement 
^^ ^^^poment^l 4 ver antomatioally engage^ 
ag^in with the point j of the first or lowest 
35 and thb . part of the mechanism is 

** 55 'for the printing of another sum. 

The roacinff-levor not only causes the print¬ 
ing of the eijmers^ but it also actuates sev¬ 
eral other mechanisms—viz.) the mechanism 
40 for resetting the hammerS) the paper-spacing 



Ated, and through the mcdiuiii of tlio right- 
angled extension D' of lover D, which sti'ikes 
the lower end of tlie pivoted trip D*j the 
hammer D' is released from the trip and al- 
5 lowed to swing under the power of its spring 
thereby forcing its lower end against the 
rubber 8trii> aiid making the impression 
upon the paper X. This operation is of 
course repeated with each key which may be 
10 struck in other columns, the hammei's which 
are operated therein remaining lowered until 
they are raised b}' mechanism which will be 
described later on. In their normal positions 
the type-heads pi*esent the tyi>e of a zero at 
15 the printing-point, and consequently do not 
need to change their position in the printing 
of the ciphera. After all the digits in the 
number being printed have been thus im¬ 
pressed upon the paper, I proceed to fill in 
20 any ciphers which may be necessary to com¬ 
plete the printing b}' mechanism which I will 
now describe. At tlie side of the machine is 
a hand-lever II, somewhat similar to the one 
shown in my said patented niachine,and which 
25 maybe conveniently termed the “spacing- 
lever,’’ as it actuates the linerspacing of tlie 
paper. This lever is pivoted at and is pro¬ 
vided with A downward arm If', to which is 
. pWotally joined a bar IP, one end of which 
30 carries an upstanding arm 1 i\ to which arm 
a spring IP is joined. The other end of the 
bar has a rais^ surface ?t®and a bevel or in¬ 
cline and the action of the spring IP tends 
to keep cither the bevel or the raised surface 
35 against the cam IP, accoixlingto the position 
to which the bar may be carried by the hand- 
lever. The extremity /t* when the bar is 
moved forward by the depressing of the lever 
engages the lower end of a crank-a»*ra U’, car- 
40 ried upon the end of a rock-shaft IP, and im¬ 
parts A slight movement to said shaft. Tliis 
engagement of the bar and crank-arm is, 
however, only momentary, because the bar 
is depressed as it moves forward by the cam 
45 IP, and soon frees itself from thecrank-arin, 
and in the subsequent portion of its stroke is 
kept from reCmgageinent by the contact of its 
raised portion /^^with cam IP. The rocking 
of shaft IP swings the escaiienit^nt device, 
5c and through it trips the hammers of the col¬ 
umns in which the ciphers are to be printed, 
and thus causes them to print. This escape¬ 
ment device consists of a bar J, placed trans¬ 
versely of the iiiachine. and having both a 
55 longitudinal and a front and back motion, 
and having a notched or cut-aWay portion on 
the side toward the hammers. To permit tlie 
first of these motions, the bar is supported, 
from shaft IP by arms J' and J^, the former 
60 fast upon the shaft and the latter i»ivoted 
botii to tlie arms J' and to the bar, and the 
actuating i>owcr in said movement is fur¬ 
nished in one direction by the sining at¬ 
tached to*one of the arms tlie other 

65 direction by the lever J\ more fully de.scribed 
hereinafter. 

The forward-aud-back motion is due to liic 


rocking of shaft IP. Tko bar is positioned 
by the longitudinal movement so that it« 
acting edge will, when the bar is movocl 70 

forward by the rooking of the supporting- 
shaft, come against the lower ends of the 
trips D’ lying to the right of the highest fig¬ 
ure impressed by the striking of the keys 
and release all of them not previously re- 75 
leased by the ko3'8, so that the hammers of 
such trips are made free to act and iiupi'css 
the ciphci’s which may be lacking to com¬ 
plete the printing. In this .operation the 
trips to the loft of * the highestj figure are not 8n 
operated because by the longitudinal position¬ 
ing of the bar its notched portion is Inxiught 
opposite those triiis and contact with them is 
thereby avoided. 

/riio ixigiilating-of the variable-positioning 85 
movements of the bar is accomplished as fol¬ 
lows : Pivoted to a rc.irwai*dl3'-projecting car 

J® upon the bar is'an cscai>ement-leyer J v 
lying pamllel to the bar and having li hook 
t at its end. This hook is adapted to engage 90 
severallj^ with the series of movable points 

which are positioned in a row at the side 
of the escapement-lever. 'Chere is one of 
these points for ea<ih column of figureli em¬ 
braced in the machine, except the highest, 95 
and each of them is supported fi*om one of 
the cxtcn.sions D' by means of bent arms J**, 
provided upon said extensions. The points 
move toward the escapement-lever with each 
actuation of their supports, and if the hook loc 
of the lever is at the time of any actuation 
in engagement with any point to the right of 
the particular point which is actuated then 
the lever is thereby forced out of such engage¬ 
ment and immediately the spring J* acts^to 105 
carry the notched bar to the left. Such 
movement, is, however, arrested when the 
hook of the escapement-lever reaches the 
'pointlast actuated and by which the cs- 
’ capement-lever w’as freed from the point pre- 1 10 
.viously engaged. To insure these engage¬ 
ments by the liook with the points./, a later¬ 
ally-acting spring J" is attached to the escaiic- 
inent-lever, so that its hooked end is kept 
closely up against the points./. .115 

With this construction of the escapement 
the operation is as follows: When the oper¬ 
ator strikes a key in the lowest column, no 
action of the escapement results because the 
engagement of the hook / with the point./ of 120 
tliat column is not thereby broken; but if 
tlie operator strikes a ke}" in the second col¬ 
umn the point./ carried by the stop-lever ex¬ 
tension of that column is forced toward’the 
escaiKunent and carries it out of engagement 125 
with the first point./, so that tlie notched liar 
and escapement are free.to yield t() spring 
J® and move longitudinally until the hook 
catches the point./ of said, second colinnn. 

In the same manner, if the ojicrator strikes 130 
keys in any of the columns to the loft of the 
one whereat the escapement may be at the 
time, a movement of the iscapement to the 
loft will result, which will bo arrested when 
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in i)iinting the answers, as my Invention does 
not concern that operation, anti, moreover, 
my said patent fully discloses the same. 

A lever P is pivotally joined to the lower. 

5 end of lever (y eccentrically of the latter’s 
shaft and to the upper jwrtion P' of the frame, 
said upper portion candying the hammers and 
being pivoted at j), so as to permit said lever 
to lift it slightly when the answer-printing 
lo mechanism is operated. The purpose of this 
is to bring the hammer and type into proper 
alinement at the time of printing. 

The type heads or segments require very 
minute and careful adjustment^ so they will 
15 print all their characters in proper af Inement, 
and I find that it is frequently very difficult 
to obtain this adjustment whollj^ through the 
link or rod p, and hence I make the ends of 
the segment to which the |!pds arc attached 
20 in bent or gooseneck forih, as plainly illus¬ 
trated. This enables mo to bend these por¬ 
tions of the segments so as to carry the points 
at which the rods g arc attached either to 
front or back, as occasion requires, thereby 
25 in effect either lengthening or shortening the 
lever end of the segments. 

I claim— 

1. The combination with the rocking paper- 
frame having an arm /•*, of the swinging 

30 keeper having a pin /®, and the spring acting 
downw’ardly upon the keeper, substantially 
as specified. 

2. The combination with the printing mech¬ 
anism of a computing-machihe,of keys adapt- 

35 ed to set the printing mechanism in operation 
for printing the digits, and means operated. 
by hand for operating said printing mechan¬ 
ism in printing the zeros to the right of the 
highest digit printed, substantially as speci-’ 
AO fied. 

. 3 . In a machine for making and reconling 
computations, having a printing mechanism 
and keys controlling the same in the printing 
of the digits, theconibination v/ith saidmech- 
45 anism of means for controlling the same in 
the printing of the zeros,and a hand device for 
settingsaid means in operation, siibstantiHlly 
as specified. 

4 . In a machine for making and recording 
50 computations, the combination with the print¬ 
ing mechanism of keys for controlling said 
mechanism in the printi*'..;^ of the digits, and 
a hand device indeper.dcnt of the keys for 
controlling said mechanism in the printing 

• N of the zeros, substantially as specified. 

5 . In a machine for making and recording 
computations, the printing mechanism in 
combination with tho keys adai)tcd to control 
said mechanism in print ing the digits, and a 
hand device independent of the keys adapted 
to control said mechanism in printing the 
zeros, and means for pi eventing the printing 
of any zeros to the loft of the highest digit 
printed, substantially as specified. 

65 C. TheeombinalionwiththopriatingPieeb- 
anisin of a comput ing and recording machine; 1 


of a device for I'oleasing the hammers of the 
columns in which ciphers are to be printed, 
and means for variably po.sitioning said de¬ 
vice in accordance with the highest figure 70 . 
struck by the keys, substantially as set forth. 

7 . Tho combination with the printing mech¬ 
anism of a computing and recording machine, 
of an escapement device movingtrausversely 

of the series of hammers and serving io re- 75 
leake the hammers of the coluiqns in whi<^ . 
ciphera are to be printed, and means for 
variably positioning said device in accord¬ 
ance with the highest figure struck by the 
keys, substantially as set forth. So* 

8. The machine for making and recording 
computation^, the combination with the print¬ 
ing mechanism of keys adapted to set said 
mechanism in operation for printing the dig¬ 
its, and a hand device independent ot the 85 
ke3^8 for setting said mechanism in oj^ration 

in printing the zeros to the right of the high¬ 
est dijgit printed by the keys, substantially 
as specified. 

0. The combination with the hammers of 90 
the printing mechanism, and. their control¬ 
ling-trips, of the notohed.bar for releasing the 
trips, means for positioning said bar. and 
means for actuating it in the releasing oper¬ 
ation, substantially as set forth. 95 

10. The combination with the hammers and • 
their trips, of the notched bar having both a 
longitudinal movement, and a front and back 
movement, the escapement-lever regulating 
the longitudinal movement, tho series of zoo 
points controlling the lever, the key8,and con¬ 
nections between said points and the keys 
whereby the latter operate tho points, sub- 
stautiall}’^ AS set forth, 

11. The combination in a computing and 105 
recording machine with the mechanism for 
printing the zeros, and a frame K. for reset¬ 
ting the hammers after printing, of devices 
for actuating both said printing mechanism 

in the printing operation and said frame in zzo 
the resetting operation, and adapted tp actu¬ 
ate the printing mechanism in advance of tho 
resetting, substantially as specified. 

12. The combination with the printing 

mechanism and the mechanism for actuating 115 
said printing mechanism in printing the an¬ 
swers, of devices for interposing a shield be¬ 
tween the ham raers and the type of the col¬ 
umns above tho highest figure in the answer, 
substantially as sot forth. 120 

13 . Tho combination with tho printing 
mechanism and the mechanism for setting It 
ill operation to print the answers, of a shield 
adapted when interposed betw’een the type 
and tho impressing device to prevent the im- 125 
pression, and means for thus tK)sitioning said 
shield so as to prevent iimpressions above the 
highest column in the answer, substantially 

as set forth. 

14 . The combination with the shield and Z30 
moans for motlng It into position between the 

i type and the impressing daylce,.pf the stop 




t 




• 4 


movloff with th^hiold and adapted to be ar¬ 
rested by the. tyi^-hcfads, substantially as set 
forth. . I, . 

15. The combniatioii with the shield and 
5 meansfbr moving it into position between the 
type and the itniressing device, of the stop 
for regnlating W positioning of the shield, 
snbstantially asiipecifled. 

10. The combmation with the hammers of 
10 the printing me<mani9m, of a devioe for trip¬ 
ping the hammers to print answers, means 
for operating said tripping device, aha a mov-'' 
able shield adapted to be interposed between 
the ti'pe.and p^rtor preventing the ham- 
15 mers above the tighest column in the answer 
ifrom printing, substantially as specified. 

17. In a compbting-machine, the numeral^ 
wheels, the shaft lopon which they are mountea 
and by which they are turned in resetting, 
to tl^e pawls for ncpmally locking the wheels, a 
rocking shaft for releasing thcTocking-pawls, 
and a hand device whereby to rock said shaft 
in relearing the pawls, in combination with 
the cam' upon .ife numeral-wheel shaft, the 
25 osoilhtting levef and the arm upon the re- 
loasing-shaft eiwaged by the oscillating lo¬ 
ver, substantially as specified. 

ik In a compkting-machine, the numeral- 
whecls,the8hatt!npon which they are mounted 


and*by which they are turaed in resetting, 30 
the pawls for normally locking the wheels, a 
device for releasing, all said pawls from the 
wheels, and a hand device for actuating said 
releasing device, in combination with a cam 
npon the nnmoral-wheel shaft and'connec- 35 
tions essentially as set forth between the re¬ 
leasing devioe And the cam whereby the re¬ 
leasing device may. be controlled by the cam 
during the resetting, substantially as speci¬ 
fied. 40 

■ 19. In a computing-machine, the numeral- 
wheels, the shaft upon which they are mounted 
and by which they are turned in resetting, 
the pawls for normally looking the wheels, a 
device for releasing all said pawls from the 45 
wheels, and a hand device for actuating said 
releasing device, in combination with a cam 
npon. the numeral-wheel shaft and connec¬ 
tions between the releasing device and the 
cam, whereby the cam may control the re- 5® 
leasing device daring the resetting, and a 
spring for retuniihg said connections to nor¬ 
mal position at the conclusion of the reset¬ 
ting, substantially as specified. 

dorr e. felt. 

Witnesses; 

Edw. S. Evabi’S, 

II. M. Munday. 
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To all whom it may concern: 

Be it known that I, DorRE. E’elt, a citizen 
of the United States, residing at Chicago, in 
the count}"of Cook andStateof Illinois, have 
5 invented a new and useful Improvement in 
Printing and Calculating Machines, of which 
the following is a specification. 

. This invention relates to an improved ma¬ 
chine adapted to the same work as the ma- 
10 chine described in the patent to me. No. 
465,255, of December 15, 1891. In the pat¬ 
ented machine the operating of the numeral- 
wheels other than in carrying was done by 
the operator in the act of manually depressing 
15 the keys, which were made to actuate the 
segment-levers; but in my present machine 
I first set the keys without moving the levers, 
and in so doing couple the keys with a ver¬ 
tically-vibrating frame which is actuated by 
20 a hand-lever located at one side of the ma¬ 
chine and serves to operate the .segment-le¬ 
vers of all the set keys simultaneously and at 
one operation. The hand-lever, in the same 
operation in which it causes the actuation of 
25 the numeral-wheels, also acts to cause the 
printing-of the figures represented in the 
keys which w'ere set, the movement of the 
ink-ribbon, and the feed of the paper. Said 
lever further assists in the carrying opera- 
30 tions. 

The invention consists in the novel con- 
struetion of thedevices hereinafterdescribcd, 
and pointed out in the claims. 

In the accompanying drawings, which form 
35 a part of this specification. Figure 1 isa.plan. 
Fig. 2 is a front elevation; Fig. 3, an eleva¬ 
tion of one of the sides; Fig. 4, a central 
longitudinal vertical section; Fig. 5, an ele¬ 
vation of the other side, and Fig. 0 a rear 
40 elevation. Fig. 7 is an enlarged partial ver¬ 
tical longitudinal section. Fig. 8 is a detail 
section of one of the numeral-wheels and its 
actuating and controlling devices; Fig. 9, a 
partial elevation of the same. Fig/ 10 is a 
45 view similar to Fig. 8 , looking in the opposite 
direction. Fig. 11 is a side view of one of 
the niinierrtl->vhcel.s. E'ig. 12 is a partial hori¬ 
zontal section .showing the vibrating frame. 
Figs. 13 and 14 are detail sections on the lines 
5 c 13 13 and 14 14 of Fig. 7. E'ig. 15 is a per¬ 
spective of the prill ting-plunger and adjacent 
part?. ,Figs. Rnd 17 are vortical sections 


of the hammer and paper-controlling mech¬ 
anism, showing the parts indifferent posi¬ 
tions. P"ig. 18 is a plan of the swinging frame 55 
for causing the tripping of the hiimmers. 

P'ig. 19 is a partial vertical section of the rear 
end of the machine. Fig. 20 is a horizontal 
section on the line ‘jO 20 of Fig. 16, and Fig. 

20 “ is an enlarged detail perspective of the 60 
hammer-pawl. P^igs. 21 and 22 are inside 
face views of the main cam, showing the parts 
in' different positions. P"ig. 23 shows the 
safety-latch for preventing reversal of motion 
during a stroke of the hand-lever. Pig 24 65 
is a vertical section showing the paper-guard. 

PMg. 25 is a front elevation of the ribbon and 
paper guides. P'ig. 20 is a section on the line 
20 20 of P^ig. 25. P^ig. 27 is a plan of the 
ribbon-spools and guide. P"ig. 28 is a per- 70 
spcctive of the impression-strip and frame. 

P'ig. 2 i) is a perspective of the numeral-wheel¬ 
carrying mechanism. P'ig. 30 is a sectional 
view of the same mechanism. In P'igs. 2, 3 , 

5, and 0 the casing is omitted. 75 

In the drawings, X represents the sur¬ 
rounding case of my improved printing and 
calculating machine. Y Y are side plates 
supporting most of the parts, and A A are 
the keys arranged in denominational rows, 80 
with nine in each row’, in the usual manner. 

1) B are the numeral-wheels, IV B' the seg-. 
ment-levers pivoted at b and operating the 
wheels, and B’ B^ the pinions meshing with 
the segment-levers ami suitably connected to 85 
the wheels so they may serve to rotate them 
in the forw’ard direction only. 

In the present invention theseginent-levcrs 
are not operated immediately by striking, as 
in former machines patented by me, but in- 90 
stead thereof the dei)rossion of the keys is a 
mere sotting operation in which the keys arc 
permitted to descend only a short distance 
and for a portion only of their stroke, sufli- 
cient to bring^alTout engagement with the 95 
channel-bars, as her^yiafler explained, and 
in this setting operat^K the levers which are 
to be operated are coufJcmI to said bars w hich 
form part, of a vibrating frame located below’ 
the scries of segment-levers and adapted to 100 
move simultaneously sucli of them as may 
correspond to the keys which arc set. This 
frame is composed of a series of channel-bars 
C C, one for each row' of keys, secured to- 



gother by m'oss-bnre C' C and longitudinal 
plates C t?, so as to form a rigid and strong 
striictur6. 1 h© frame is supported upon four 
horizontal Crank-arms, two, C'*, of which 
5 are mounted upon cross-shaft under the 
rear of the frame, and the other two, C"* C'’, 
are upon a second rocking cross-shaft C", 
which receives power from shaft by means 
of the upstanding arms C^, one upon each of 
lo said shafts, and a.bar C”, connecting the up- 
l)er ends of said arms. (See Figs. 4, 7, and 
12.) The cranks C® and located at the 
same side of the machine with said arms 
may be ^d desirably are in one piece with 
15 the latter, forming bell-crank levers. The 
ends of the cranks C® and C* are pivotally 
joined to cross-bars C”, iiassing through down¬ 
ward extensions of the longitudinal plates 
C^, as seen at Fig. 4 . It will be seen from 
20 this construction that the cninks and O"' 
will all move in unison, so that the frame 
will vibrate up and down without losing its 
horizontality. Power for giving this move¬ 
ment is apjplied to the cross-shaft by the 
25 cam C’®, pivoted upon a stud-shaft C“, in¬ 
serted in the side plates of the machine, the 
shaft C* having an upstanding arm pro¬ 
vided with ft pin C‘^, which enters a slot 
in said cam and is forced toward the front of 
30 the machine by the turning of the cam. (See 
Fig. 3 .) A hand-lever is secured to the 
cam, as shown, and after the proper keys 
have been set the operator imparts a down¬ 
ward stroke to said hand-lever and thereby 
J5 operates the cam, which causes the vibrating 
frame to descend and carry w ith it the seg¬ 
ment-levers whose keys have been set. In 
so doing the numeral-wiieels corresponding 
to said segment-levers are tinned either to 
40 show the amount represented by the keys 
which were set or to add that amount to tlie 
amount already represented by the w heels. 
In addition to this I also, through the same 
stroke of the hand-lover, cause the actuation 
45 of the printing mechanism hereinafter de¬ 
scribed and record the sum represented in 
the keys which w’^ereset. The segment-levers 
IV are each provided with retracting-springs 
as seen at Fig. 4 . 

50 The keys themselves are made the means 
of carrying motion from the vibrating frame 
to the segment-levers by the following con¬ 
struction: The stems of the keys are ex¬ 
tended downw’ard and passed through open- 
55 in the bottom or horizontal wel) of the 
channel-bars C, the extension being carried 
below' the lowest plane touched by the vibrat¬ 
ing frame in its dowuwiU||^iovcment. The 
stems pass down aiyJj^jWoiS^of the segment- 
60 lov'ei*s, as at Fig. ^yi^Knd alipvc the levers 
each key-ste]in is pr?^^led with a lateral off¬ 
set, projoctidn, orshviuider A', (shown in same 
figure,) adapted to bear upon the segment- 
lover and force it down when the stem is 
65 drawn down b}’^ the vibrating frame. . As 
the frame always moves to the same extent, 
the shoulders A' upon the key-stems are 


located in different horizontal planes, so they 
may. come in contact with the segment-le- 
vei-s at an early or late stage in the movement, 70 
according to the power of the key. Thus 
the “0” key will engage the segment-lever 
very soon after it commences to descend in 
the setting movement, while the “ 1 ” key will 
not engage until near the close of its stroke. 75 
In this manner the proper amount of move¬ 
ment' is communicated to the segment-levers. 

I prefer to form the shoulders by bending the 
key-stems, as clearly indicated at Fig. 13 , that 
being a very simple operation, and moreover 80 
the upper sides of the bends ma}’^ be made to 
engage the stops A*, w'hich hang down from 
the top of the machine and act to limit the 
upward movement of the kej’S receiv’^ed from 
the retracting-springs A®. Instead of a bend 85 
or offset, the shoulders may obviously be 
otherwise formed. When the keys are de¬ 
pressed by hand, their steins are automatic¬ 
ally coupled to the vibrating frame by means 
of the dogs or latches A*, of which there is 90 
one for each key. The dogs or latches are 
pivoted in channel-bars C, and are actuated 
by springs A®, so that thej" engage the notches 
or shoulders A® in the key-stems whenever the 
stems are moved down in the setting opera- 95 
tion. The stems are also provided with other 
shoulders A^, adapted to engage the bottom 
of the channel-bars C and to limit the down 
movement in setting. In Fig. 4 one of the 
keys is shown as depressed with this shoulder 100 
resting against the surface of the channel-bar 
and with the latch engaging notch A®. I pre¬ 
fer that the portion of the stems which jiasses 
through and below the channel-bars should 
be reduced in size from the upper portions, 105 
as show4i at Fig. 7 , and i)referably by flatten¬ 
ing the same, so as to prev’ent the kej' from 
turning. With this construction, when the 
vibrating frame is forced down the key whose 
stem is engaged by its latch will be drawn no 
down w ith the frame, and such key will also 
cause its corresponding segment - lever to 
move with it to the extent necessaiy to impart 
an amount of rotation to the numeral-wheel 
which shall agree with the power of the key. 115 
To release the kc^'s from the vibrating 
frame, a supplemental light frame, (best 
show n atFiga. 4 , 7 ,and 12 ,) consisting of longi¬ 
tudinal bars O and cross-w ires I)', one of the 
latter being located immediately behind each 120 
transverse row of the latches A\ isemploj ed, 
and this frame is supported at one end by 
arms D' upon the cross-shaft I)®, having bear¬ 
ings in the plates of the vibrating frame 
and at the other end by arms D\ piv oted to 125 
said plates. The r^leasing-framc moves with 
the vibrating frame, being supported upon 
the latter, but it is also.capable of a horizon¬ 
tal motion, which it recciv'cs from the rocking 
of said shaft D®, in which it moves the entire 130 
series of latches sufficiently to release any of 
them which may be in engagement with the 
keys. The rocking of the shaft is due to the 
Crank-arm D® upon its outer end, as shown 
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«atFig. 3 . This crank-arm has a pin D'^, which, 
when the vibrating frame carries the crank- 
arm and its shaft down, is engaged by the 
latch D^,stationarily pivoted to the side of tlie 
5 machine. A spring D® is attached to the latch 
and acts to force it into its engaging position 
whenever the latch is free to yield to it. The 
crank-arm also carries a pin I)*, which sets 
under the rearwardly-extending arm of 
lo the latch, and normally holds the latch away 
from its acting position. 

AV^itli the mechanism just described, and 
which is most fully shown at Fig. 3 , the op¬ 
eration will bo as follows; When the vibrat- 
15 ing frame moves down, it carries the crank- 
arm 1)^ with it and thereby allows the latch 
to swing in obedience to its spring D® into 
position, where it will engage the pin D® when 
the parts rise in their return movement. This 
20 engagement causes a momentary detention 
of the outer end of D® while the shaft and other 
parts continue to rise. Thus a slight rock¬ 
ing movement of the shaft ensues, which im¬ 
parts a horizontal movement to the releasing- 
25 frame, whereby the key-coupling latches are 
released. Before the upw'ard movement has 
ceased, how ever, the pin D® will carry the arm 
D’® to a sufticient height ^ to force the latch 
away from pin D®and thus release the crank- 
30 arm from the latch. The releasing-frame is 
also made operable by an independent lever, 
in order to enable the operator to correct mis¬ 
takes made in depressing the keys before add¬ 
ing or printing. This lever, which is shown 
35 at E, Fig. 3 , resembles an inverted T in shape,‘ 
and is stationarily pivoted at E'. One arm 
of the lever carries a projection E^, adapted 
to bear down upon and depress the crank-arm 
D® w hen the upper end of said lever is moved 
40 toward the rear of the machine, such move¬ 
ment releasing the key-coupling latches and 
allowing the keys to resume their normal po¬ 
sitions, as will be understood from what is 
w ritten above. A spring E® acts on this le- 
45 ver E to draw it toward the front, and a catch 
E^ normally holds the lever in the position 
shown at Fig. 3 . The end of the other arm, 
E’, of the lever is rounded, as shown, in order 
•that it may be made to keep the latch D’^ out 
50 of engagement with the crank-arm D® when¬ 
ever the operator desires to repeat any num¬ 
ber without resetting the keys for such num¬ 
bers. In order to accomplish this repetition, 
the operator releases the catch E* and the 
55 lever immediately swings tow^ard the front of 
the machine, carrying the rounded end E® 
into position, where it will prevent the latch 
1 from assuming its operative position. 'J'he 
hand-lever C® mgy, while the latch is thus 
60 held, receive any number of strokes desired, 
and w ith each one it will add and record the 
sum represented by the set kcj^s without re¬ 
leasing.the keys. This release is readily ef¬ 
fected at any time, however, by moving the 
65 lever E back in the same manneras in' Releas¬ 
ing the keys in correcting mistakes in setting 


The catch E^ is provided with a spring E* 
for returning it to position, and it is auto¬ 
matically forced out of the way by lever E 
when the latter is swung back to release the 70 
keys. The vibrating frame is returned to its ' 
normal position after each operation by 
spring C^®, attached to one of the upstanding 
arms C^. The releasing-frame is returned by 
the springs A®, which are strained by the 75 
horizontal movement of the frame, and the 
return of the frame causes the rocking of 
shaft D® back to its original position, and the 
cam is returned after each stroke of the 
hand-lever by the spring attached to said 80 
cam and the casing. 

In order to prevent in j ury to the apparatus, 
as w^ell as mistakes, I p»*ovide a mechanism 
whereby only full strokes can be given to the 
hand-lever. In other words, there is no pos- 85 
Sibility after a stroke in either direction is 
once begun of reversing the direction of the 
movement before that stroke is fully com¬ 
pleted. This mechanism (fully shown at 
Fig. 23 ) consists of the segment C** upon the 90 
rear face of the cam C*®, having fine teeth . 
cut in its edge, the projecting dogs C*® at top 
and bottom of the segment, and a double- 
pointed pawl C*®, pivoted centrally upon a 
stationary pivot and having a stud C** 95 
projecting from its side face into the path of 
the dogs and acting with said dogs in re-* 
versing the pawl at the end of each up-and- 
down movement of the segment. One point 
of the pawl prevents downward movement 100 
and the other prevents upward movement, 
and when the pawl is positioned by either of 
the dogs and the stud it is retained in the 
position thus given it by the'spring-pressed 
trigger C'®, located in the rear of the pawl 105 
and having a V-shaped point adapted to en¬ 
gage with either side of the similarly-shaped 
point upon the rear face of the pawl. 
Upon the completing of the stroke the pawl 
is reversed by the-contact of the other dog 110 
with the stud, and the trigger then acts in a 
similar manner to hold the pawl in the re¬ 
versed position. 

Corresponding to each segment-lever is a 
swinging.segmental type-head F, which, by 115 
the descent of the lever, is lifted into posi¬ 
tion to present the proper type to the impres¬ 
sion devices. All the type-heads are loosely 
supported and swmng upon the stationary 
cross-shaft F', and the connections between 12c 
them and the levers are suitable for carrying 
motion from one to the other. These con¬ 
nections desirably consist of links F-*, pivoted 
at their low er ends to the segment-levers, and 
cranks F®, to which the links are also pivoted 125 
at their upper ends. The cranks art rigidly 
connected to the type-heads, either directly, 
as in the case of the two c«wnks and typo- 
heads at the middle of the series, (said two 
cranks being bent laterally, as show'n at 130 
Fig. 1 ,) or indirectly, in the case of the type- 
heads other than the center ones, bv means 
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ot ii connecting-bar rigidly secured in 
risers or pi'^jections and F'', one upon the 
crank and the other upon the type-head, 
rj G aretlile inii)ression-hainmers,all loosely 
5 hung upon a shaft G', and each is provided 
with an actiiatiiig-spring G*and a controlling- 
pawl G'’. . Kach pawl is likewise provided with 
a Spring G'j lhe tendency of which is to keep 
the pawl in| engfigeinent with the hammer, 
lo The hammei’S are released from their pawls, 
preparatory;to a printing operation, by mech¬ 
anism as follows: Each of the segment-levers 
carries a l3ar or lever II, (shown at 1 : '"ig. 4 ,) ex- 
tendingdownwardly and refir\vardly in a diag- 
15 onal direction and pivotally attached to the 
scgment-leyor. At its lo\ver end this bar passes 
between two stationary cross bai s or rods IT 
IF, w’hich swve as guides in its movements,* 
one being above the bar and the other below 
20' it. The under side of the bar is also cut awa}", 
so as to form a shoulder at IP, and this shoul¬ 
der is normally in engagement with a stud IP, 
carried upon the lower end of an elbow'-lever 
II', pivoted upon the cross-bar IP. The de- 
25 scent of the segment w ill, through the lever 
II, shoulder IP, and stud IP, cause the elbow’- 
lever to rock on its pivot, but before the 
rocking has proceeded far the stud w ill slip 
from under uie shoulder and during the re- 
30 mainder of the down movement of lever II it 
will simply rtde on the stud w ithout commu¬ 
nicating further motion to the elbow^-lever. 

The rocking of lever IP, received as just 
described, entries its upper end inward from 
35 the position ^iven at Fig. 4 and into close 
proximity to the low'cr end cf the correspond¬ 
ing pawl G® of hammer G. The lover 11 'also 
carries an elbbw'-likc projection lP,(show*n at 
Figs. 10 , 17 , and 18 ,) the upper point of w hich 
40 engages the near or cross bar of a swinging 
frame IP, secured to a rock-shaft IP'*, when 
the described iinvard movement of the upper 
end of said lever occurs, and thus limits tem¬ 
porarily that ihoveinent. In the interior of 
45 said swinging frame, and secured to the same 
rock-shaft therewith, is a comb IP‘, the teeth 
of which act is guides to the rocking elbow- 
lever and insirc its striking the proper ham¬ 
mer-pawl. Ijic further motion of the elbow, 
50 in which it ntts to release the pawl, is re¬ 
ceived from iMe dow invard swing of the fi*amc 
11”, w'hereby its rear bar, by wdiich the elbow^- 
lever w^as arrested, is carried into the inclined 
slot IP' ui)on |lhe interior of the elbow pro- 
55 jeetion of IcvOr IP, and this action results in 
forcing the upper extremity II'^ of the lever 
against the l<immcr-pawi and releases the 
latter, so that the liammcr is freed and makes 
an impression; . 

60 The movemont of the swinging frame IP 
and its shaft jl*'’ is received from the main 
cam C” through the me<lium of a slotted 
lever IP^, a stud IP’ iij)on the cam and work¬ 
ing in the slot of the lever, and a crank IP® 
65 upon the shaft IP”, and to which crank the 
lever is pivoted, as will be understood from 
Fig. 3. The slot permits the cam-stud to 


move nearly through its range of oscillation 
before it will give motion to the shaft IP”, so 
that the frame IP is not actuated until near 70 
the conclusion of thedowmstroke of the hand- 
lever. This gives time for the type-heads to 
arrive at their proper positions before the 
hammers are released. 

The hammer-paw’ls are each provided, as 75 
show’n at Figs 4 , 6, 20, and 20'^, with a flange 
G®, which extends laterally to the right and 
over the next pawl in oixler upon that side. 

By means of these flanges, w hen any pa'wl is 
released by the mechanism above described 80 
it also causes the release of all the pawls in 
the series l^dng to the right of the one re¬ 
leased by the mechanism, and in this respect 
these flanges serve the purpose of the flanges 
designated by the number 1)4 in my said pat- 85 
cut. No. 405 , 255 , which is to cause the auto¬ 
matic printing of the zeros to the right of aiiy 
pawl released by the operator through one of 
the level’s II'. 

The paper ribbon or strip W is passed, as 9c 
indicated at Figs. 4 , 1 ( 5 , and 17 , from the 
spool W' down betw’een tlie front shield or 
guide I' and rear plates P and P, the former 
being stationary and the plate P* being hinged 
to the plate.Pand depending therefrom. The 95 
paper-then enters first into the bite of the 
rollers P aiidP'^, and is deflected by guides 
P around said roller I‘ and between it and 
roller!'. Holler P is actuated between the 
successive printing operations by the pawl P loc 
upon the lever P, pivotally joined at its lower 
end to the main cam and at its upper end to 
a crank P in>on the shaft G', and the ratchet- 
disk 1 “ upoi. the shaft of the central roller P. 

A second pawl P- also engages disk P‘ and is loc 
yieldingly held against it by a spring P * and 
serves to prevent over or too free rotation. 

The actuation of roller 1 ‘ draws the paper 
from the spool and forces it up again past 
the printing-center, as plainly illustrated, iic 
and it may also be aptuated independently 
of the mechanism described by the thund)- 
nut I’* upon one end of its shaft. At the 
other end the shafts of rollers P, I', and 1 '’‘ 
are provided with intermeshing gears I", P®, 115 
and P^, so that the {vetuation of one gives 
motion to the other two. 

The swinging or hinged plate Pis cut away 
at the in’inting-ccnter, as shown at P*', Fig. 

28 , and across this opening I stretch a thin 120 
rubber sheet P”, w hich softens the blow* of the 
hammers against the type, and also imi>roves 
the character of the impression. The rub¬ 
ber is caught at each end upon the buttons 
P*. I also move this plate close up against 1.15 
the paper just l)oforo the printing takes 
place A)y means of a swinging frame, (best 
seen at Figs. 10 and 17 ,) consisting pf arms P‘ 
upon shaft G' and a cross-bar I”^ connecljog 
the arms, said shaft being actuated in tlie ijo 
early stages of tho stroke of liaml-leN cr ( ’’ 
in a direction w’liieh swings plate P ami 
moves it from the'position given at hig. 10 
to that given at Fig. 17 , thereby forcing tho 


NiH'i 

668.021 


two thicknesses, the up and down courses of 
the paper, closely together, a desirable result, 
as better iinpressionscan be obtained usually 
when two thicknesses of paper in close con- 
5 tact are interposed between the hammer and 
type than with one. A light spring re¬ 
tracts the plate after it is released byarms P‘, 
so as to normally keep it out of the way when 
puttingin new strips of paper. Thehammers, 
lo or such of them as have been released in 
the printing operation, are, at the conclusion 
of the printing, returned to their normal po¬ 
sitions by the swinging frame abovede- 
scribed, which extends across the series of 
15 liamnfers, and is actuated in this function by 
the springs P\ As the frame P‘ returns 
to its normal position the plate r‘ returns, 
under the power of the spring P*, to the po¬ 
sition shown in Fig. ]f». In order that the 
20 frame inaj- be swung when the totals are 
])rinted, a^i hereinafter set forth, the lever P 
is slotted at as shown. 

The ink-ribbon .1 is carried upon spools J', 
M'hich may be actuated intermittently by any 
25 suitable gearing, as, for instance, bj^ mech- 
aaism shown at Figs. 3 , 4 , and 27 and con¬ 
sisting of bevel-gears J‘^ J^, one of which is 
upon shaft .P, carrying a ratchet-wheel .P, 
receiving motion from the pawl J*', borne upon 
30 the lever 1 *^. 'I’he shaft J‘ is carried by the 
swinging arms .T'and is movable by hand, so 
as to peVmit it to be brought into engagement 
with the shaft of either spool, as desired, and 
is the lever for changing the engagement 
35 from one spool to the other, which it does by 
lifting or depressing the shaft J‘, the gears J‘^ 
upon the spool-shafts being located in differ¬ 
ent horizontal planes.in the manner indicated 
at Fig. 11 of my Patent No. 441 , 232 . I have 
40 thouglit it unnecessary to illustrate this rib¬ 
bon-controlling mechanism full}", as no part 
of that shown is new at this time. 

In the printing of the answers or sums of 
the numbers added the operator depresses the 
45 plunger K. This plunger is located near the 
front of the machine and is provided with a 
longitudinal feather K',the lowerend of which 
is normally in engagement with a pin K‘^ pro¬ 
jecting laterally from the side of a cam K-‘, 
50 .secured upon the end of the rock-shaft K‘,and 
through such pin rocks said .shaft when the 
plunger is moved down. Shaft is angular 
in cross-.section, and when rocked as just' 
stated (and near the beginning of the stroke 
55 of the plunger) it acts to force the series of 
stop-pawls K®, of which there is one for each 
numeral-wheel, into locking engagement with 
the pins I>^ projecting from the sides of the 
wheels and serving as ratchets wherebj" the 
6 ) wheels may be moved in carrying by the pawls 
IP, mounted- upon carrying-levers IP, and 
hIho as a means wlieieby the >% heels may be 
engrfged b}'the oppositely-aelingpawls fPand 
IP.. The stop-pawls are pivoted on the 

65 cross-shaft and are all held jiornially out 
of engagement by springs K’. 

When the plunger actuates the cam-shaft 


it also moves the adjjicent shaft K® longi¬ 
tudinally through the engagement of said 
cam K® with a notch in shaft K®, as will be 70 
understood from Figs. 2, 4 , and 15 , and this 
longitudinal movement carries the plates K® 
upon said shaft into such position that they 
lock against action the pawls B®, whose office 
it is to carry motion from the pinions B* to 75 
the numeral-wheels, so that no motion will be 
given the wheels during the printing opera¬ 
tion and while the pawls remain locked. The 
descent of the plunger also operates a lever 
K‘® upon shaft K“, F'ig. 5 . This shaft carries 
a series of arms K‘*, one for each segment- 
lever. Said arms are joined by springs 
to theiy corresponding segment-level’s, and 
when the shafh is rocked by means of the 
plunger the arms and springs will draw the 85 
segment-levers down. This downward move- 
men t of the segments positions the t3"pe-heads, , 
through the medium of links and cranks 
F‘, in proper position so they will print the 
figures corresponding to those indicated by 90 
the numeral-wheels at the sight-opening Z. 

At this time it will be remembered that the 
numeral-wheels are all locked by their pawls 
K®, and the pinions which mesh with the seg¬ 
ments and through which the wheels are actu- 95 
ated in their forward rotation are, through 
the medium of the mechanism such as is 
shown in Figs. 17 , 13 , . 15 , and 10 of my 
Patent No. 405,255 of December 15 , 1891 , 
disengaged from the wheels and allowed to too 
turn with the segments under the power of 
the springs until the segments have 
reached a position corresponding to that of 
the wheels. Further movement of the pinions 
and .segments is then arrested by the engage- 105 
ment of pawls similar to the pawls 107 of my 
.said patent, with shoulders corresponding to 
the shoulders 170 of the patent. Any further 
movement of the arms K‘* will be accommo¬ 
dated by the stretch of springs K‘\ More no 
Complete details of the plates K® and their 
action are given in the patent to me, No. 
405 , 255 , of December 15 , 1891 . It will be un¬ 
derstood that the segment-levers of such of 
the wheels as stand at zero are not changed 115 
at the time the answer is printed. 

Tlie operation of the segment-levers im¬ 
parts the initial or positioning movement to 
the tripi)ing-levers 11"’, as atrea<ly set forth, 
and by means of the plunger and lever K”’ 120 
I also actuate the frame IP.^through which 
and said tripping-levers thehammers are re¬ 
leased and allowed to print. For this latter 
purpose an upstanding arm L is applied to ^ 
the pivoted end of lever K‘®, and the upper 125 
end of said arm acts as a striker against the 
depending crank-arm L', upon the end, at 
the side of the machine (shoWn at Fig. 5 ) 
of ihe shaft 11"’, and iin\)am tlioanie move¬ 
ment to siiid frame and its shaft Aa they re- 1.30 
ceive from the actuation of the haud-levjer. 

C‘* through the mechanism located upon the 
opposite side of the machine. A lever L* also 
extends from the pivoted end of lever to ' 
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the frame or housing L’, in which the ham¬ 
mers. are supported^ as seen in Fig. 5 . This 
house or frame is provided with depending 
flanges L*, and these are pivoted upon the 
5 .cross-bar L^ supported in .the main frame. 
The front of this housing is given a slight up¬ 
ward movement by the lever at each actu¬ 
ation of the plunger. The purpose of this 
feature is explained in my application, Serial 
lo No. 522 , 572 , filed^epteihber 10 , 1894 , and is to 
bring the hammer And type into proper alihe- 
ment at the time of making the impression. 

Adjacent to each of the stop-pawds K® is a 
slotted link whose function it is to draw" 
15 the stop-pawls K® into locking engagement 
with the numeral-wheels at the conclusion 
of the adding operfition. To this end each 
pawl is provided with a pin K'*, w hich enters 
the slot of the link, and the linksare all joined 
20 one to each channel-bar C of the vibrating 
frame, so they are forced down with said 
frame. The slots are of such length as to in¬ 
sure their acting upon the paw ls at the con¬ 
clusion of their down movement. In this 
25 manner the wheels are prevented from over- 
rotation. 

I find it desirable to employ friction-brakes 
w ith the numeral-wheels and show such de¬ 
vices at Fig. 8. lliey are in the form of 
30 spring-depressed or w^eighted levers M, riding 
upon the tops of the wdieels and pivoted on 
shaft K® between ^he stationary plates 
interposed between each pair of segment-le¬ 
vers and supported upon a cross-bar 
35 These brakes exert only the slight pow er due 
to their gravity or a suitable spring. They 
are normally kept out of contact with the 
wheels and are released for action only at the 
beginning of each stroke of the hand-lever 
40 C'*, so that they are all bearing upon the 
wheels at the time the latter are actuated by 
the lever, but are lifted so as not to bear on 
the numeral - wheels while they are being 
turned by.the tens-Carrying levers^ For thus 
45 controlling them the follow"ing devices are 
employed: N is a rock-shaft placed in front 
of the wheels and having a shoulder or feather 
N', upon which the forward ends of the brake- 
level’s normally rest, as shown at Figs. 7 and 
50 8. A rocking of t$is shaft lifts and lowers 
the brako-levers to the extent necessary to 
relieve the brakes fi’om actioii or to put them 
in action, and such rocking motion is derived 
from the main earnC*® by means of anelbow"- 
55 lever N*, actuated )y the cam, a link N^, and 
crank N\ the latte upon shaftN. Aspring 
N®, attached to craik N\ acts constantI3" on 
the shaft N and ret irns it to its normal posi¬ 
tion during the nistroke of hand-lever C‘®. 
60 The elbow -lever N’does not receive its actua¬ 
tion directly from cini C“’, but instead thereof 
from an auxiliary or movable cam-piece N®, 
pivoted upon the\(^iicnl »!do face of cam 
'i'ho acting face of this eam-]>ie(*e is nearly 
65 vertical .at its forw^ard end and ,a1 llie be¬ 
ginning of the stroke of the liand-levcr the 
roller N upon the clbow’-levcr rides up this 


surface N‘, and the crank N^ is moved to its 
farthest extent. Immediately after passing 
the vertical surface N^ the roller descends 70 
the slope N** upon the cam, thereby allowing 
the spring N® to move the crank-arm partially 
back toward its normal position and thus to 
rock the shaft N to a slight degree, but not 
sufliciently to lift the brake-lev’ei*s from the 75 
w"heels. The purpose of this partial return 
rocking of the shaft will be explained later on. 
After p.assing the slope N-' the roller rides 
around the long portion N’® of the cam-piece, 
but does not thereby move the elbow -lever, inr 80 
asmuch as that portion of the cam-piece is • 
concentric Avith the axis of the main cam. 

The cam-piece N® is retained in its acting 
position (show n at Fig. 21) during the dow’n- 
stroke of hand-lever by a pawi N", piv- 85 
oted to the main cam and ha ving a spring N‘*, 
tending to keep the pawl N“ under the leg 
N'‘ of the cam-piece N®, thereby holding the 
cam-piece N‘’ in its acting position until a 
stop N'®, secured in the side of the machine, 90 
encounters the pawl N" near the conclusion 
of the oscillating movement of the main cam 
caused by the descent of the hand-lever and 
forces the pawl N^‘ from under the legN‘‘, 
so that the cam-piece is then free to swing on 95 
its pivot to the position given at Fig. 22. It 
remains in this position until the return os¬ 
cillation of the main cam is nearly ended, 
when the leg N’® of the cam-piece N*^ enpoun- 
ters another stationary stop N*®, fixed in the loc 
side of the machine, w hich lifts the cam-piece 
N® into its acting position and allows the 
pawi N" to drop into position to hold it there 
until again released by the pawl N“ coming . 
into contact with the pin N'®. 105 

The rocking shaft N is also given an addi¬ 
tional oftice, which I now" describe. It car¬ 
ries a series of projecting pins or stops O, 
(shown at Figs. 8 , 9 , 29 , and 30 ,) one fore.aeh 
tens-carrying lever, and Avheu the shaft is no 
rocked, as already described, these pins are 
brought against the tens-carrying levera and 
force them’ back toward the front of the ma¬ 
chine and against the power of their springs 
IV® to the position in which 4jie3’ are caught 115 
by the spring-actuated retaining-latches O'. . 
The latches hold the levers against action in 
the same manner as the like devices act in my 
Patent No. 4 G 5,255 until released from the 
latches b}’ the camsO^, borne by the numeral- 120 
wheels. There is a carrying-lever 13 ® for each 
numeral-w'heel.exccpt t hat the numeral-wheel 
of the highest order need not be provided w ith 
one. Each lever is pivoted upon a shaft B", 
and each lever is provided with a paAvl 13 ^ 125 
which is normally pressed to engage the piiw 
13 ® of the next higher numeral-wheel B b^" a 
spring B’®,.asbest shown in Figs. 7 , 8, and 9 . 

O' indicates a series of spring-actuated de¬ 
tents, ns best shown in Figs. 7 and 9 , one for 130 
each tens-canying lever iK Each detent O' 
is pivoted upon a shaft O® at one end, and 
has a projection O^ at its other end extend¬ 
ing over the cam 0®on the corresponding nu- 
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meral-wheel. Each dotent is also provided 
with a latch O®, as best shown* in'Figs. 7 and 
29 , adapted to engage with a catch O'* on its 
corresponding tens-carrying lever B®. 

5 The engagement of a latch O'* with its car¬ 
rying-lever holds the latter back against the 
pressure of the spring B‘® until by the rota¬ 
tion of the numeral-wheel the high point on 
the cam 0* of the corresponding numeral- 
lo wheel engages the projection 0‘ on the de¬ 
tent O', thereby lifting the latch out of en¬ 
gagement witn the tens-carrying lever B"' and 
allowing the carrying-lever to swing toward 
the numeral-wheel under the power qf 'ts 
15 spring B’®. 

The rocking shaft N carries a series of pro¬ 
jecting pins or stops O, (shown at Figs. 8 and 
9 ,) one for each carrying-lever, and when the 
shaft is rocked these pins are brought against 
20 the tens-carrying levers and force them back 
toward the front of the machine against the 
power of their springs B‘® to a position in 
which they are caught by the latches 
Each latch holds the tens - carrying lever, 
25 which it engages from backward movement 
under the pow er of said spring, until released 
from its retaining-latch by the cam O^, borne 
b3" the numeral-wheel. 

As already explained, the rocking motion 
30 of the shaft N is derived from the main cam 
by moans of the elbow-lever actuated 
b3" the cam,a link. and crank N^, the lat¬ 
ter fast on the shaft N, while the elbo\y-lever 
N* receives its actuation from an auxiliary' 
35 or movable cam-piece N®, pivoted upon the 
vertical side face of cam C^*', having a nearly 
vertical forward end N^, upon which at the 
beginning of the stroke of ^the hand-lever tlie 
roller N*’of the elbow'-lever rides, and the 
40 crank X* is moved to its farthest extent, 
causing the pins O on the rock-shaft N to 
press against the tens-carrying levers and 
force them back toward the front of the ma¬ 
chine. 

45 As*already described, the shaft K is par¬ 
tially returned toward its normal position I 
immediately after receiving its full rocking I 
movement and before the hand-lever C’ has 
completed its downstroke, and in its partial 
50 return the pins O fall away from the tens- 
carrying levers B’^ a short distance, so that 
when any latch or latches O' are forced 
out of engagement with a lever or levers 
such lever or levers will swing under the 
55 power of their springs B‘® until they encoun¬ 
ter said pins O in the intermediate position 
of the latter, as shown at Fig. 7 . This is 
but a limited movement, but is sufticient 
to prev’cnt reengagement with the latches. 
60 As the matp cam nearly completes its os- 
eillAtifwi. thft stop-pill N” ongagot* tlu> pawl 
N*’ and forces it out from under the log 
of Mio cam-pioco N*, allowing tlio latloi* lo 
dropdown pant. Ilio fiioo of the main i<am, 
55 ami on tlia iinnlroUo of ilio Innid Invnr Mm 
h»Vi»r t'ldlai* N'* ildnn upon ilm ndun i(f Mm 
itmlM CHIU ihiiiit Mm limlliUMi pfiit^)!), Mimh 
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allowing the pins O to sw ing farther away 
from the tens - carrying levers, permitting 
those w’liich have been released from the re- 70 
taining-latch to swing forward under the 
power of their springs B’®, and through the 
pawls B^ eaeh advances a numeral-wheel one 
tooth, thus effecting the carrying of the tens. 

The stop-pin may be emploj^ed, if de- 75 
sired, to limit the movement of the paw'l 
By the construction detailed the car¬ 
rying is postponed and does not take place 
until after the upstroke of the hand-lever 
has commenced, and not until the numeral- 80 
wheels have been released from the locking 
action of the stop-pawls upon the raising 
of the vibrating frame C C and the slotted 
links 

AVhen adding a long list of figures or sums, 85 
the rising end of the paper containing the 
numbers becomes extended for a consider¬ 
able distance above the maehine and is lia¬ 
ble to bend over toward the front of the 
machine and cover some of the kej'S. To 90. 
prevent this, I provide the machine with a 
movable guard F,. preferably made of w ire 
bent into U form, which can be readily 
lifted by' the operator into position*in front 
of the papers, .as seen at Figs. 2 , 4 , and 24 , 95 
w henever necessary'. A spring-catch P' en¬ 
gages the guard by entering a notch at P^, 
near the foot thereof, and holds it when 
lifted to its acting position. The automatic 
release of this device is desirable, as w'hen 100 
raised it is so near the paper as to interfere 
somewhat with the tearing off of the part 
containing the printed numbers, and hence 
I mount the catch upon one of the arms 
already' described, and incline' the under 105 
side of its acting point, as seen at P^, so that 
when the supporting-arm is moved ddWn in 
obedience totlie plunger of the answer-print¬ 
ing mechanism the inclined side P^ will be 
drawn against the stationary guide P^, lo- no 
cated near the top of the catch, and force the 
catch out of its engagement with the guard. 

B\' this means the guard is permitted to fall 
by its gravity' to tlie position in w'hich it is 
show n at Figs. and 5 . The frame P‘ P^, 115 
whereby' the haminers are reset and the 
paper-moving plate 1' is actuated, is also 
operated in printing the answers by' the 
slotted lever Q, i>ivoted to lever and a 
crank upon the shaft G', carrying the 120 
frame. The slot in the lever peiniits the 
operatiofi of the frame by' the impulse de¬ 
rived from lever in the same manner as 
slot 1'* in lever permits the frame to move 
with lever Q.' This will be understood read;, 125 
ily fi‘om h'igs. .‘i and 5 . 

For the jiurpose of regulating the tensioi 
of tho ham lucr-spi’ings 1 iitLacIi tftoao HprliigH 
to an ndjustalrlo frame li, mounted so as to 
rnek on the bar K', and imh’W th^^ frame 
wlitoioyor Ilio Mpi'IngN nood r(*|[(iilat.hig by 
iiiMMiiM ofi Min Nnrlleal tnnnWM IPf (Hnn hduM. . 

It, Ml, and 17 ) Tlin piipni'ifiioiil pbol Mid 
npnn a Ihiaaded shaM wild wlilah 
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it may bo adjiisled laterally. This shaft is 
let into a stationary bearing-block in the 
outside frame at one end, and at the other 
end a thimble W* is slipped upon it. This 
5 thimble is.inovably inserted in a sleev’e W®, 
supported in the frame X, and both it and 
the sleeve have opposing shoulders, between 
which a spring is confined. AVith this 
constructioni which is fully shown at Fig. 0, 
lo the thimble and shaft are constantly forced 
toward the sjtationary bearing by the spring, 
but the spring allows the shaft to be moved 
far enough away from the stationary bearing 
to draw it from that bearing whenever a 
15 fresh spool Of paper is to be placed on the 
shaft. 

I claim— 

1. The combination in a calculating-ma¬ 
chine of a dj^norainational numeral-wheel, a 

20 series of denominational keys corresponding 
to said wheel, a device for actuating said 
wheel, a vibrating frame normally detached 
from said wheel-actuating device and serving 
to give motion to it when coupled thereto, 
25 means independent of the keys for actuating 
.said frame, and means w’hereby the operator 
can couple said wheel-actuating device to 
said frame at will, substantially as specified. 

2. The combination in a calculating-ma- 
30 chine of the humeral-wheels each represent¬ 
ing one denpmination, devices for actuating 
the wiieels, vibrating frame normally de-’ 
tached fromj said w’heel - actuating devices 
but common,to all of tliem and serving to 

35 give motion to them when coupled thereto, 
and keys wmereby the operator ma.y attach 
the actuatink devices of any wheel to said 
frame at wilj, substantially as specified. 

. 3 . The combination in a calculating-ma- 
40 chine of thi numeral - wheels, devices for 
actuating th^ wheels, a vibrating frame nor¬ 
mally detached from said wheel-actuating 
. devices and serving to give motion to them 
when coupled thereto, keys whereby the 
45 actuating devices of an3* wheel maj" be at¬ 
tached to said frame at will, and devices in¬ 
dependent o| the kej^s for releasing such at¬ 
tachment, si^stantialh* as specified. 

4 . The coqibination in a calculating-ma- 
50 chine of the^keys, the numeral-w’heels, and 

the w heel-actuating devices, with a vibrating 
frame for giving motion to said actuating 
devices, the [keys themselves serving as a 
means w’herei)}' the wheel-actuating devices 
55 are attached, to said frame, sub.stantialh'as 
specified. -• 

5 . In a caltulating-machiue, the combina¬ 
tion with tliJnumcral-whcels and their oper¬ 
ating segmeit-lovers, of movable keys for 

60 actuating tie levers, a vibrating frame for 
actuating thp keys, and means for coupling 
the kc3*s to tjie framc,‘sul)stantiall.v as speci- | 
fled. 

0 . In a calculaliiig-macliino, the combina- , 
65 tion with the keys, the ninneral-whecls, and j 
their operating segment-levers, of a vibrat- 1 
ing frame, moans imlepondent of the koys for I 


operating the frame, and means for coupling 
the levers to the frame, substantially as speci¬ 
fied. 70 

7 . The combination in a calculating-ma-- 
chine, of the numeral-wheels apd their seg¬ 
ment-levers, a vibrating frame, and the kej’s, 
the latter serving to couple the frame to the 
levers, and the frame acting w’hen thus cou- 75 
pled to actuate the levers, substantiallj" as 
specified. 

8. The combination with the segment-le¬ 
vers, and the vibrating frame, of kej^s hav¬ 
ing projections or shoulders for engaging the 8c 
level's, means for coupling the keys to the 
frame, and means independent of the kej’s 
for operating said frame, substantially as 
specified. 

0. The combination with the segment-le- 85 
vers and vibrating frame, of kej^s set b}’ de¬ 
pressing them through a portion of their 
stroke, said keys having projections or shoul¬ 
ders for engaging the levers, and means for 
coupling the kej’s w hen they are set to the 90 
frame, substantially’ as specified. 

10. The combination of the segment-levers 
and the vibrating-frame, of the key^s set by 
depressing them through a portion of their 
stroke, said keys liaving projections or shoul- 95 
ders for engaging the levers, means for coup¬ 
ling the keys when they are set to the frame, 
and means for releasing the key^s from the 
frame, substantially as specified. 

11. The combination with the segment-le- 100 
vei-s and the vibrating frame, the key’s for 
engaging the levers, and spring-latches for 
attaching the stems of the key:s to the frame, 
substantially as specified. 

12. The combination with the segment-le- 105 

vers and the vibrating frame, of the key’s for 
engaging the levers, spring-latches for at-, 
taching the stems of the keys to said frame, 
and a movable frame for releasing the latches, 
substantially as specified. no 

13 . The combination with the segment-le¬ 
vers and the vibrating frame, of the key’s for 
engaging the levers, spring-latches for at¬ 
taching the stems of the key’s to the frame, 
and a movable device borne upon the vibrat- 115 
ing frame and acting to release the latches, 
siib.stanlially’ as specified. 

14 . The combination with the segment-le¬ 

vel's and the vibrating frame of the key’s for 
engaging the levers, spriug-latchcs for attach- 120 
ing the steins of the keys to said .vibrating 
frame, a releasing - frame for releasing the 
latches, means for actuating the releasing- 
franie, and means for actuating the vibrating 
frame, substantially as specified. 125 

15 . The combination with the segment-le¬ 
vers and the vibrating frame, of the keys for 
engaging the levers, spring-latches for attach¬ 
ing the stems of the keys to the frame, and a 
lioi'izontally’-movablc frame for releasing the 130 
latches, siibslantially as specified. 

10 . The combination with the segment-le¬ 
vers and the vibrating frame, of the keys for 
1 engaging the levers, spring-latches for attach- 
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iiio answers, botb said hanci-levor and said 
hand device being mechanically connected to 
the type and the hammer controlling devices 
of the printing mechanism, substantially as 
5 specified. 

30 . The combination with the paper guid¬ 
ing and feeding devices, of a movable plate 
P for forcing the upw’ardly and the down¬ 
wardly moving courses of paper together at 

10 the printingcenter, substantially as specified. 

37 . The combination wdth the paper guid¬ 
ing and feeding devices, of a movable plate 
V for forcing the iipw’ardly and the down¬ 
wardly moving courses of paper together at 

15 the printing center, and means for moving 
said plate just prior to each i^inting opera¬ 
tion, substantially as specified. 

38 . The combination with the hammers and 
the movable plate F, of the frame I'* serv- 

20 ing both to lift the hammers and to actuate 
the plate, and means for actuating the frame, 
substantially as specified. 

30 . The combination with the hammers and 
the movable plate F,‘of the frame serv- 

25 ing both to lift the hammers and to actuate 
the plate, the slotted lever P and crank P 
upon shaft I’".cann ing the frame, said shaft 
I"’ and the main cam, substantially as speci¬ 
fied. 

30 40 . The combination with the hammers and 

the movable plate P, of the frame P‘ 1^^, serv¬ 
ing both, to lift the hammers and to actuate 
the plate, the slotted lever Q joined to lever 
K’**, the crank (J' upon the shaft P** carrying 

35 the frame, said shaft 1 ."*, and said lever K"*, 
substantially as specified. 

41 . The combination with the numeral- 
wheels and the stop-pawls, of the vibrating 
frame, the slotted links K‘^, and means for 

40 actuating said frame downward so as to draw 
the pawds into action, substantially as speci¬ 
fied. 

42 . The combination with the numeral- 
wheels and their actuating devices of inter- 

45 mittently-acting pivoted levers M riding on 
the wheels and means for holding the levers 
out of action except when said actuating de¬ 
vices are moving the wheels, substantialI3" as 
specified. 

50 43 . The combination with the numeral- 

wheels and their actuating devices of pivoted 
levers M riding on the wheels, and the rock- 
shaft N for holding.the levers normally out of 
action, substantially as specified. 

55 44 . The combinatic with the numeral- 

w'heels, the segment-levers and the main cam, 
of the friction-levers, the shaft X for control¬ 
ling, the levers, the movable cam-piece N” 
upon the main cam and the connecting mech- 

60 anism between the cam and the shaft, sub¬ 
stantially as specified. 

, 45 . The combination with the shaft N of 
tho main oatia, tho movable ca:n-piecc N® 
mounted .on the main cam and having tho 

05 nearly vertical surface and means for sup¬ 
porting the cam-piece wdiile it is acting, sub¬ 
stantially as specified. 


40 . The combination with the carrying-le¬ 
vers and their latches of tho shaft N and its 
pins for moving said levers, and means for 70 
rocking said shaft, substantially as specified. 

47 . The combination with the carrjdng-le- 
vers and their latches, of devices for moving 
the levers into position for carrying, such de¬ 
vices being also retracted partially imme- 75 
diately after thus moving the levers to allow 
the levers released from the latches to escape 
reengagement therewith, substantially as 
specified. 

48 . The combination with the carrying-le- 80 
vers find their latches, of devices for moving 
the levers into position for carrying,'such de¬ 
vices being also retracted partially imine- 
diatelj' after thus moving the levers to allow 
the levers released from the latches to escape 85 
reengagement therewith, and a cam device 
for controlling the movement of said devices 
for moving the levers, substantially as s^jeoi- 
fied. 

40 . The coinbrnation w ith the carrying-le- 90 
vers and their latches, of the rock-shaft N 
and its pins, and a cam for rocking said shaft 
in moving the carrying-levers, and also act¬ 
ing to allow it to rock back partially to give 
opportunity to the levers which may be rc- 95 
leased from their latches to move far enough 
to escape, reengagement, substantially as 
specifiea. 

50 . Tho combination with a printing-calcu¬ 
lator, of a movable guard P located in front 100 
of the issuing paper and adapted to be raised 
into position to sustain the loose end of the 
paper, means for supporting said guard when 
raised, and means for releasing it from said 
supports, said means being operated by the 105 
printing mechanism, substantially as speci¬ 
fied. 

51 . The combination with tho numeral- 
wheels, segment-levers and vibrating frame, 

of keys passing through the frame and hav- tto 
ing shoulders to engage the frame and 
thus limit the desceut of the kej's in setting, 
means for coupling the set keys to the frame, 
and means for actuating tho frame, substan¬ 
tially as specified. 115 

52 . In a calculating-machine, the combina¬ 

tion of the numeral-wheels, the carrying-le¬ 
vers, a rock-shaft controlling said levers, and 
a hand device or lever whereby said shaft is 
rocked, substantially as specified. 120 

53 . The combination w ith the frame P‘ 

of the slotted levers Pand Q, one coimocting 
the f I'ame to tho hand-lever C'® and the other 
to tho printing-plunger, said hand-lever and 
said plunger, substantially as specified. 125 

54 . The combination with the scries of ham¬ 
mers ami their springs, of the rocking frame 
11, to w hich the series of springs are attached 
and screws IP for adjusting the tension of the 
sin'inijs, substantially as specified. 

DOUR E. FELT. 

Witnesses: 

11. M. Mundav, 

Kdnv. S. EVAK'IS. 
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ing tlio stems of the keys to the frame, and a 
frame for releasing the latclies mounted and 
movable horizontally on the vibrating frame, 
snbstajitially as specified. 

5 17 . The combination with the segment-le¬ 

vers and the vibrating frame, of the keys for 
engaging the levers,spring-latches for attach¬ 
ing the stems of the keys to the frame, a mov¬ 
able frame for releasing the latches, and a 
lo hand-lever for operatingsaid releasing-frame, 
substantially as specified. 

18 . The combination with the ke^ s, the vi- 
bratii^/rame for operating the keys and the 
latches Vor coupling the kej’S to the frame, of 

15 releasing mechanism for uncoupling the ke3 s, 
mechanism for actuating said releasing meeh- 
anism, and means for holding said actuating 
mechanism out of action at will so that re¬ 
peated impulses ma^'be given the ke^’s with- 
20 out releasing them from the vibrating frame, 
substantially as specified. 

19 . The combination Mith the numeral- 
wheels, their actuating devices, the vibrating 
frame and devices for *attaching the frame to 

25 the actuating devices, of mechanism for re¬ 
leasing such attachment, mechanism for ac¬ 
tuating said releasing mechanism, and means 
whereby the last-mentioned actuating mech¬ 
anism may be locked against action, substan- 
30 tiall}" as specified. 

20. The combination with the keys, the vi¬ 
brating frame, and coupling devices wherebj^ 
they arc coupled together, of mechanism for 
releasing said coupling devices, operable 

35 either automatically or at will,.substantiall3" 
as specified. 

21. The combination with the kej’-releaSing 
mechanism, of a hand-lever E and mechan¬ 
ism connecting it to said releasing mechan- 

40. i§m said lever being movable to one position 
toV operating the releasing mechanism and 
being also movable to another position for 
locking said releasing mechanism against ac¬ 
tion, substantially as specified. 

45 22. ^J'he combination of the kej’-releasing 

frame, the vibrating frame upon which the 
releasing-frame is mounted, the rocking shaft 
!)■’ also carried by the vibrating frame, and 
connected to the releasing-frame so as to give 
50 it a horizontal motion, and means for rocking 
the shaft, substantially as specified. 

29 . Thecombinationof the vibrating frame, 
the kc3’-rcleasing frame, the rock-shaft !)•* 
having the crank-arm !>', and the latch D’for 
55 momentarily detaining the free end of said 
crank-arm and thus locking said shaft, sub¬ 
stantially^ as specified. 

21. The combination of the vibrating frame, 
the key-releasing frame, the roek-shaft !)•’ 
60 having the crank-arm I)"', provided with the 
pins IV'and ]>', and the latch DMiavingan 
ai*m I)*'’, substantially’ as specific*!. 

1 ?/). '^rhocoinbinatioii of Die vibi-ating fi-aine, 
tin* reh*asing-fr.aine, the roek-shaft I )•’having 
65 the erank-arin J)\ and the latch J)‘ fur mo¬ 
mentarily’detain ing the flee end of said Crank- 
arm, and thus rocking said shafi with the 


hand-lever E for operating said crank-arm D", 
substantially’ as specified. 

20 . Thecombinationof the vibratingframe. 70 
the key-releasing frame, the rock-shaft 
having the crank-arm D®, and the latch D' for 
momentarily detaining the free end of said 
crank-arm and thus rocking said shaft, with 
the hand-lever E acting to hold said latch out 75 
of action, substantially as specified. 

27 . The combination of the vibratingframe, 

the key’-releasing frame, the rock-shaft 
having the crank-arm I)*, and the latch D'for 
momentarily detaining the free end of said 80 
crank-arm and thus rocking said shaft with 
the hand-lever p] having one arm acting to op¬ 
erate said crank-arm, and also having an arm 
acting to hold said latch out of action, sub¬ 
stantially^ as specified. 85 

28 . The combination with the keys having 
offsets and segment-levers engaging such off¬ 
sets, of a horizontal vertically-moving frame 
below the levers and provided w’ith devices 
whereby it ma.v bo coupled to the stems of the 90 
keys at will, and with means for releasing the 
keys, substantially^ as specified. 

29 . The combination with the hammersiind 
their controlling-paw’ls, of the elbow-levers 
IP and the swinging frame II®, substantially 95 
as specified. . 

30. The combination w ith the hammers and 
their controlling-pawls, of the elbow-levers 
IP having the elbow’ projections IP, and the- 
swinging frame IP, substantially as specified. 100 

31 . The combination w ith the hammers and 

their con troll ing-pa w’ls, of the elbow-levers IP 
having the slotted elbow projections IP, and 
the swinging frame IP, substantially as speci¬ 
fied. 105 

. 32 . The combination with the hammei’s and 

their con troll ing-pawls, of levers IP having 
slotted elbow projections IP, said projections 
engaging the swinging frame IP w hen the lat¬ 
ter is in its position of rest, and receiving and 110 
being actuated by’ said frame when it moves 
down, said frame, mechanism for actuating 
the levers and mechanism for actuating the 
frame, the levers being actuated* in advance 
of the frame, substantially as specified. 115 

33 . The combination with the hammers and 
their controlling-paw’ls, of the levers ll'^for 
tripping the pawls, and the swinging frame 
H® controlling said levers and provided with 

a guide-comb, substantially as specified. 120 

34 . I’hecombination with the hammera and 
their controlling-paw ls, of tripping-levers IP', 
mechanism connecting said levers to the seg¬ 
ment-levers, said .segment-level’s and their 
actuating dcvicesi, the swinging frame actu- 125 
at ing said tripping-levers, the answ er-print¬ 
ing 1)1 linger and connecting meclmnism be¬ 
tween said plunger and said frame, substan¬ 
tially’ as si)eeiricd. 

37). 'fheeoinbinatioM with the typeand ham- 130 
mer eoiit rolling *levi**es of the printing mech¬ 
anism of a Imnd-leverC '-’ for causing the print¬ 
ing of the sums or numbers to be added, and 
a hand d(*viee IC for causing the printing of 
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To an H'hnui if- iofUfronrc}'n: 

I>c it known that I, Dohr F]. Felt, a citizen 
of tlic United Stales, residing in Uhieajjo, in 
tlio county of C ook and Stateof Illinois, liave 
5 invented a new and useful Iinprovenicnt in 
Ink-lUbbon ]Mccbanisin, of which the follow¬ 
ing is a sjiccification. 

Tliis invention lelates to the ink-ribbon 
ineclianisin of type - writers and other ina- 
lo chines oinplbyinjr ink-carrying ribbons. 

My main object in the invention has been to 
provide the spools with means whereby when 
the ribbon has been drawn oft from eitlier 
sj)Ool either an alarm will be sounded adapted 
15 to give notice to the oi)erator that he should 
reverse th(‘ ribbon-feed or the revcrsing-lever 
which controls the ribbon feed will itself be 
automatically shifted .soas to reverse t he feeil. 
To tliis end I provide upon each of-the spools 
20 a spring device adapted to be compressed by 
the ribbon wlien it is wound ujion the spool, 
and also adu])ted wlien it is released by the 
drawing olT of the ribbon to sound an alarm 
o- tooperatethe revcrsing-lever. Where this 
25 8pring<le\'ice is to .sound an alarm, I also pref¬ 
erably provide secondary means for sounding 
tlie alarm operable after the .spring device is 
released by the ribbon. 

In the accompanying drawings, forming a 
30 part of this specification, Figure 1 is a plan 
view of the invention. Fig. 2 is a section of 
one of the spools on the line 2 2 of Fig. 1. 
Figs. 3 and 4 are sections on the line 3 3 and 
4 4, respectively, of E'ig. 2. Fig. 5 is a plan 
35 of one of the spools with the alarm-bell omit¬ 
ted. Fig. G is a section similar to E'ig. 2, show¬ 
ing the invention used to operate the rever.s- 
iug-leverof the spool-controllingmeehanism. 
Fjg.7 isa view .similar to Fig. 5, showingthe rc- 
40 versing-lever. 

In said draw ings, A A represent the com¬ 
panion spools carrying the ribbon B. Except 
a.s hereinafter pointed out tlie.se spools may 
be of the ordinary con.struction, and they may 
45 be operated by mechanism in the usual man¬ 
ner. I liave shown at C a gear suitable for 
their actuation, at 1^ a shaft upon which thej* 
may be mounted| and a t E a bearing for the 

fnountod one upon 

50 each spool. 

The inecfianism for sounuing the alarm con- 
si.sts of a .spring O, located, preferablx’, on the 


side face of the spool and secured thereto by 
a pin ll. The spring may be in loop form and 
exerts pressure outward from the spool-axis 55 
upon the end of a lever J, lying parallel w ith 
tlie axis of the spool and along the side of its 
barrel. The lever is pivoted at K tonn arm 
projecting from the rih>oI and carries upon its 
swinging end the hammer L, w hereby the bell 60 
issonnded. Between itsends it is surrounded 
hy and foree<l tow anl the axis of the spool by 
the ribbon wound upon the latter, so that tlu 
spring G is compressed by the ribbon and 
power stored up in it, w hieh will act upon the 05 
unwindingof the ribbon to force the hammer' 
outward and ngainst the boll. The lever is 
preferably long enough so it may project both 
above and below the sjjool, as .shown, and 1 
prefer to re(.*ess the side of the spool-barrel, 70 
as at M, in order that the lever may bo sunken 
w ithin its jieriphery, as shown, and the w ind- 
ing-snrfaeo of the spool remain uniform and 
round. 

Inasmuch as the ribbon when nearly un^ 75 
wound will still encompass the barrel it may 
sometimes lelease the IcN cr sograduallyas to 
lire vent the hanimor from striking tlie bell 
w'ith snnieient force to .sound the latter. To 
gnai’d against this result, I also jnovicle .see- 8c 
ondavy means in conjunct ion w'itli the lever 
and spring whereby tlie alarm may Ik* given, 
and these means consist of one or more sta¬ 
tionary eani-siirfaces adapted to move the le¬ 
ver in recompressing the spring. 'J'heseeani- 85 
surfaces may be ffirmed upon a stationary 
ring O, located elo.se to the spo<d and sur¬ 
rounding its axis, the earns being upon its in¬ 
terior edge and l>eing in effect ratchet-teeth 
which are abrupt upon one side and sloping 90 
upon the other. A i>awl P, rigid upon the le¬ 
ver J, engages the teeth of ring O. 'rhrougli 
this ratchet and pawl the lever J is forced in¬ 
ward by the contact of the pawl w itli the slop- 
ingsideof the ratchet-teeth, thus<*0!npressing 95 
the Slu ing, and as soon as the pawl has {msscti 
the crown of the tooth the lever i.s free to yield 
outward to the spring, and an actuation of the 
bell is sure to result. 

'J'hc sjn ing device shown, inst^id of sound- 100 
ing nil nlai'iii, may lx* nRC<l to ofwvuto tko re- 
vorxiiig'lover ov dovico wRercLy tho Uiroctioii 
of Iho I'ibUoii is crontvollod, as ip l‘i^s. (j and 7 . 
Such a roversinjr lover or device is shown at- 
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Q in position where the lever J when it is 
moved ontwaa*d by the spring will project far 
enough to engage the lever Q and swing said 
lever upon ite pivot in the direction in which 
5 the spool is rotating. This movement of le¬ 
ver Q reverses the spool-actuating mechan¬ 
ism. A similar lever Q being placed in prox¬ 
imity to each of the spools, and each of them 
being adapted to reverse the actuating mech- 
10 anism df the spools, it follows that a reversal 
of the feed will occur in the same manner with 
the unwinding of either spool. • 

It will l>e noticed that when the spring is 
wound upon the spool it forces the hammer- 
1$ lever into its recess and holds it there, so that 
there can be no contact bj’ the lever with the 
teeth of ring O until the ribbon is unwound, 
and of course the spring G remains compressed 
during all the time the ribbon remains closely 
20 wound. When, however, the ribbon is nearly 
unwound, the spring may force the lever out¬ 
ward by overcoming the resistance of the rib¬ 
bon. Such movement will not usually cause i 
the sounding of the alarm, because it is apt 
25 to be a gradual or slow movement instead of 
the quick one necessary to ring the bell, but 
it allows thb lever J to move into position 
where the pawl P encounters one of the teeth 
of ring O, aiid consequently the spring G is 
30 compressedib}' tlie tooth, which forces the le¬ 
ver inward and causes a ringing of the bell 
as soon as the lever falls off the tooth so as 
to give vent to the spring, and should there 
• be any failUYe to ring the bell in the case of 
55 the first tooth a subsequent one is sure to 
effect it. \Vhe”n the ribbon is wholly unwound, 
the bell wi|l be sounded by oach of the ring- 
teeth as the pawl of lever J encounters them 


and is forced by them to compress the spring. 

A sounding of the alarm will also result from 40 
the unwinding if tlie ribbon should yield 
quickly to the spring instead of gradually. 

I claim— 

]. The combination with the spool and 
alarm of a spring-lever J located upon the 45 
side of the spool and in which powder is stored 
by the ribbon wound upon the spool, and. 
means essentially as described for causing 
the lever to sound the alarm in cases whei*e 
it is released graduall}" from the ribbon, sub- 50 
stantiallyyRs specified. 

2. The combination with the spool of the 
lever J lying alongside of the spool so it will 
be encircled by the ribbon and pivoted to the 
spool at one end, and a spring G acting to 55 
force the other end of the lever outward, and 
cause it to sound an alarm' or actuate a re¬ 
versing device, substantially as specified. 

3 . The combination with the spool, the 
spring and the lever, actuated by the spring 6q 
of the ratchet-ring and the pawl upon the le¬ 
ver, substantially as specified. 

4 . The combination with the-spool, the 
alarm, thespnngand the lever actuated by 
•the spring, of the ratchet-ring and the pawl 65 
upon tlie lever, substantially as siiecified. 

5 . The-combination with the rotating spool, 
of the spring, the lever actuated by the spring, 
both spring and lever being carried by the , 
spool, a nd a stat i on a ry ca m -su r face also adapt- 7 o 
ed to act upon the lever and compreas the 
spring, substantially as specified. 

DORR K. FELT. 

Witnesses: 

II. :\ 1 . Muxday, 

W. S. Weston. 
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To all whom it may concern: 

Be it known that I, De Kerniea J.T. IIiett, 
a citizen of the United State.s, residing at the 
city of St. Louis, State of Missouri, have in- 
5 vented a certain new and useful Improve¬ 
ment in Calculating-Machines, of which the 
following is a full, clear, and exact descrip¬ 
tion, reference being had to the accompany¬ 
ing drawings, forming a part of this specifica- 
10 tion, in which— 

Figure 1 is a side elevational view’ of my im¬ 
proved machine, the parts being shown in 
their normal position, the casing and frame 
of the machine being shown in section. Fig. 
15 2 is a side elevational view showing the lever 
throwm forw'ard and the position the different 
parts assume when the lever is in this posi¬ 
tion. Fig. 3 is a top plan viow% a portion of 
the printing mechanism being removed and 
20 part of the keyboard being show n in section. 
Fig. 4 is a longitudinal sectional view’ illus¬ 
trating the front portion of the machine, said 
view being* taken on a lino this side of the 
fifth series of keys. Fig. 5 is a sectional view’ 
?5 of the rear portion of the machine, taken on 
the same lino of section, illustrating the posi¬ 
tion of the rack of the depressed key just be¬ 
fore it is engaged by its respective w heel in 
the adding mechanism. Fig. C is a sectional 
30 view illustrating the position of the parts 
when the rack has been engaged by the w heel 
of the adding meclianism. Fig. 7 is a side 
elevational view of the rear end of the ma¬ 
chine, showing the parts in their normal posi- 
35 tion. Fig. 8 is a plan view’ with the key-bars 
removed, show ing the f rontportion of the ma¬ 
chine. I Fig. 9 is a continuation of Fig. 8, 
show’in|g the rear portion of the machine. Fig. 
10 is a ^’car elevational view, a portion of the 
40 printing mechanism being omitted. Fig. 11 
is a cross-sectional view through the keyboard 
online 1111 , Fig. 4 . Fig. 12 is a top plan view 
illustrating the total-key and its connections. 
Fig. 13 ia h side olcvationul view of the total- 
45 key aud its connections as seen on line 13 13, 
Fig. 12 . Fig. 14 is a side elevational view of 
the last snail-wheel to the loft, as taken on 
lino 14 14, Fig. 12 , showing the slop for said 
snail-wheel whh'li determinoH Its zero posi- 
50 tion. Fig. If) Isa view Mhowing an oidinary 


cam which can be used instead of the snail- 
wheel. Fig. 10 is a top plan view of the print¬ 
ing mechanism. Fig. 17 is a rear elevational 
view’ of said mechanism. Fig. 18 is a view 
illustrating the different key-bars of a nest. 55 
Fig. 10 is a plan view’ show ing the manner of 
nesting the key-bars of each series. Fig. 20 
is a side elevational view of the nest shown 
in Fig. 19 . Fig. 21 is a detailed view illus¬ 
trating the operation of the transferring mech- 60 
anism, which cooperates with the adding 
mechanism. Fig. 22 is a detail plan view of 
the cam-lever by which the frame of the add¬ 
ing mechanism is depressed. Fig. 23 is a 
sectional view on line 23 23 , Fig. 9 . Fig. 24 65 
is a sectional view of lino 24 24 , Fig. 5 . Fig. 

25 is a sectional view on lino 25 25 , Fig. 5 . 

This invention relates to a new and useful 
i mprovement in calculating-machines, the ob¬ 
ject being to construct a machine of the char- 70 
acter described w’hich will add, subtract, di¬ 
vide, and multiply numbers. In subtracting 
and dividing numbers a special chart or guide 
is to be used in connection with the machine, 

'but as that forms no part of this present in- 75 
vention I have not illustrated the same, nor 
w ill I explain the details, because they are 
well known and understood by those skilled 
in the art to which my invention relates. I 
have, how’over, shown in addition to the add- 80 
ing mechanism a certain device which is ap¬ 
plied to the machine or which forms a part of 
the machine, by the use of which numbers 
may be multiplied or square or cube root ob¬ 
tained in a simple and easy manner. 85 

The novel features of this invention arc, 
first, the arrangement and peculiar construc¬ 
tion of the key-bars with theiractuated racks, 
in combination with the adding mechanism, 
whereby the racks are first placed in position 90 
before they engage the adding mechanism, 
thus insuring a proper and positive movement 
of the adding mechanism from the racks w hen 
the operating-lever Is actnn%<t; second, the 
novel construction of the opbatiug-lover in 95 
combination with the racks,;the keyboard, 
and the adding mechanism, w’Hoi*oby wluin the 
racks are in position said lovqi* >viii tlirow the 
adding nieciianisin into ongiijeineut w itiilhe 
1 racks and move the rncks 4 liH to actuate 100 


tlio adding mechanism while said adding 
mechanism is in engagement, said lever only 
releasing the adding mechanism and permit¬ 
ting its disengagement from the racks after 
5 the racks have completed their movement; 
third, the peculiar construction and arrange¬ 
ment of the adding mechanism in combi¬ 
nation with a tr|insferring device for trans¬ 
ferring the amount added to one adding- 
lo wheel, when sajd amount exceeds nine, to 
the next addingvwheel; fourth, the peculiar 
construction and arrangement of the adding 
mechanism andi the use of a cam or snail 
wheel in conneciion with said adding mech- 
15 anism, in combination with the printing-seg¬ 
ments, whereb}’* when desired, a total of the 
amount contained in the adding meclianism 
can be obtainediat any time without disturb¬ 
ing the adding-waeels; fifth, tlie peculiar con- 
20 struetion of thq i^rinting-segments in com¬ 
bination with a pivoted zero-type-carrying de¬ 
vice which is aujornatically thrown into posi¬ 
tion on all the segments to the right of the one 
actuated; sixth, the novel anangement of 
25 these pivoted printing-characters on the 
swinging printing-segments, whereby when 
any of said segjnents are operated and said 
pivoted printing^haracters to the right of said 
operated segments are in position they will 
30 not interfere witii the operation of the seg¬ 
ments to which; they arc pivoted; seventli, 
the novel constniction and arrangement of 
the printingdiailimcr and its operating mech¬ 
anism; eiglith, tlie peculiar construction of 
;5 the supporting-|rame for this printing-ham¬ 
mer and tlie paper-feed, whereby tlie iiaper to 
bo printed upon, such as the leaf of a book, 
may be introdiuted from the side, and, finally, 
the invention C(tisists in the construction, ar- 
40 rangement, and Combination of the several 
Iiarts of my device, all as will be hereinafter 
described, and afterward pointed out in the 
claims. 

In the drawings,! indicates a suitable frame 
45 in which the oppiating mechanism is mount¬ 
ed. This framd is braced by suitable cross¬ 
bars and lhroi||h-bolts and preferably in- 
, cased by a suitUdo shell, but as the frame 
and sheil may 4p changed in dittcrent ways 
50 and still aiiswoijthe purposes for which they 
are designed I i’ill not give a detailed de¬ 
scription hero of these parts. 

2 and 3 indicate two shafts arranged in the 
front part of tie machine, upon which the 
55 key-bars t arc ijvoted. The arrangement of 
these key-bars 19 more clearly shown in Figs. 
3 and 19 , where|t will be seen tliat the kc}’- 
bars for a seriesif keys—that is, in speaking 
of a .scries of kt^’s I mean those keys which 
60 bear the numc^ls from “ 1 ” to “0,” inclu¬ 
sive—are nested, the nest beiug preferably" 
divided into two divisions, five of which key- 
bars of a nest being pivoted on one of .said 
shafts, as 2, while the remaining four of the 
65 nest are jiivoted on the shaft 3 . Each key- 
bar has connected to it an ear 0, which re¬ 


ceives the shank C of a key 7 , said key being 
held in its normal position by a spring 8. 

Formed on or attached to the key-bars 4 
are fingers 9 , which with the kej"-bars form 70 
recesses of varying depths, according to the 
position of the key-bar in the nest of keys 
and the number on the key" attached to that 
particular key-bar. In other words, a recess 
in the key"-bar to which key “l'’ is attached 75 
is but one-ninth as deep as the recess of the 
key-bar to which key" “ 9 ” is attached. The 
intermediate keys have their recesses grad¬ 
uated between the shallowest and the deep¬ 
est, as shown in Fig. 18 , wherein the key-bar 80 
shown at the top of the figure is for key “ 9 ,” 
while the key-bar shown at the bottom of the 
figure is for key" “1.” 

10 indicates sliding bars which I will call 

rack-bars,” because the racks which engage 85 
the adding mechanism are attached to these 
bars. These bars are slidingly mounted in the 
frame of the machine beneath the key-bars, 
and springs 11, attached to said rack-bars 
and to the framing, tend to force said rack- 90 
bars forwardly" at all times upon their release. 

12 indicates yielding trips which are ar¬ 
ranged in front of the rack-bai’S to hold said 
rack - bars in their normal rear position. 

These trii)S are provided with cross-bars 13 95 
at their upper ends, which engage the key- 
bars, whereby when said key-bars are de¬ 
pressed the trips arc also depressed. The 
cross-bars 13 are so arranged that one cross¬ 
bar includes one ne.st of key-bars, whereby 100 
upon the operation of any" one of the key"sin 
a nest .said key-bar will actuate this trip and 
release the rack-bar controlled by the trip. 

In the drawings there are shown nine series 
of key’s, with which cooperate nine trips, said 105 
trips each controlling a rack-bar, of which 
there are also nine. It will be understood in 
this connection that while I have shown nine 
.series of keys and nine rack-bars the capacity 
of the machine could be increased or dimin- no 
ished without departing from the nature and 
principle of my invention. 

Each rack-bar is provided with a cross-bar 
14 , adapted to cooperate with the recesses in 
the key’-bars forming the ne.sts, that is, these 115 
cross-bai*s 14 are of such dimensions as to in¬ 
clude in their path of movement an entire 
nest of key’-bai’s, as shown in Fig. 8. In this 
respect they coi*rcspond with the cross-bars 
13 of the trips 12. Upon the actuation of any 120 
key’ in a series said key w’ill depress its at¬ 
tached key"-bar, which, bearing upon the ci;oss- 
bar 13 of the trip 12 , will force said trip out 
of the path of its rack-bar. The rack-bar 
being released, its spring 11 will bring it for- 125 * 
w'nrd until the eross-bnr 1 4- i» .seated in the 
recess of I he depi essed key"-bar. liy the pres¬ 
ence of iingcMs 9 it is impossible to operate 
any’ key" in a series after one of the key’s in 
that series has been operated. In Fig. 4 this. 130 
construction is clearly illustrated, where it 
will be seen that key “ 5 ” has been depressed, 






tho adding mechanism while said adding 
mechanism is in engagement, said lever only 
releasing the adding mechanism and permit¬ 
ting its disengagement from the racks after 
5 the racks have completed their movement; 
third, the peculiar construction and arrange¬ 
ment of the adding mechanism in combi¬ 
nation with a transferring device for trans¬ 
ferring the amount added to one adding- 
lo wheel, when said amount exceeds nine, to 
the next adding-wheel; fourth, the peculiar 
construction and arrangement of the adding 
mechanism and'the use of a cam or snail 
wlieel in connection with said adding mech- 
15 anism, in combination with the printing-seg¬ 
ments, whereby, when desired, a total of the 
amount contained in the adding mechanism 
can be obtainedat any time without disturb¬ 
ing the adding-wheels; fifth, the peculiar con- 
20 struction of thq printing-segments in com¬ 
bination w ith a pivoted zero-type-carryingde- 
vice which is aufomatically throwm into posi¬ 
tion on all the segments to the right of the one 
actuated; sixth, the novel arrangement of 
25 these pivoted printing-characters on the 
swinging printilJg-segments, whereby when 
any of said seg(nente are operated and said 
pivoted print in gfcharacters to the right of said 
operated segmeats are in jiosition they will 
30 not interfere witti the operation of the seg¬ 
ments to which, they are pivoted; seventli, 
tho novel construction and arrangement of 
the printing-hammer and its operating mech¬ 
anism; eighth, tlie peculiar construction of 
55 the supporting-Ira me for this [irinting-ham- 
mer and the paper-feed, w hereby the paper to 
be printed upon, such as the leaf of a book, 
may bo introduced from the side, and, finally, 
the invention C(»isists in the construction, ar- 
40 rangement, and Combination of the several 
parts of my device, all as will be hereinafter 
described, and afterward pointed out in the 
claims. 

In the drawings,! indicates a suitfiblc fi’amc 
45 in which the oimrating mechanism is mount¬ 
ed. Til is framO is braced by suitable cross¬ 
bars and throikh-bolts and preferably in- 
, cased by a suit^de shell, but as llic frame 
and shell may io changed in ditrerent ways 
50 and still answoBthe purposes for which they 
are desigiuMl I fill not give a detailed de- 
script ion hero of these parts. 

2 and 3 indicate tw'o shafts arranged in the 
front jiait of tie machine, upon wliich the 
55 key-bars 1 are ifvoted. The arrangement of 
these key-bars Q more clearl}’ shown in Figs. 
3 and 19 , where It will be seen lliat tlie key- 
bars for a seriesof keys—that is, in speaking 
of a series of k«^’s I mean those keys which 
60 bear tho iHime‘4ils from “1” to “0,” incln- 
siv^e—are nested, tho nest beiug preferably- 
dividc<l into two divisions, five of which key- 
bars of a nest being piv^oted on one of said 
shafts, as 2 , wdiile the remaining four of the 
65 nest a 10 pivoted on tho shaft 3 . Each key- 
bar has connected to it an ear o, which re¬ 


ceives the shank C of a key 7 , said key being 
held in its normal position by a spring 8. 

Formed on or attached to the key-bars 4 
are fingers 9 , which with the key-bars form 70 
recesses of varying depths, according to the 
position of the key-bar in the nest of keys 
and the number on the key attached to that 
particular key-bar. In other words, a recess 
in the key-bar to which key “l'’ is attached 75 
is but one-ninth as deep as the recess of the 
key-bar to which key “ 9 ” is attached. The 
intermediate keys have their recesses grad¬ 
uated between the shallow’est and the deep¬ 
est, as show n in Fig. 18 , wherein the key-bar 80 
shown at the top of the figure is for key “ 9 ,” 
while the key-bar shown at the bottom of the 
figure is for key “1,” 

10 indicates sliding bars which I will call 

rack-bars,” because the racks which engage 85 
the adding mechanism are attached to these 
bars. These bars are slidingly mounted in the 
frame of the machine beneath the key-bars, 
and springs 11, attached to said rack-bars 
and to tho framing, tend to force said rack- 90 
bars forwardly at all times upon their release. 

12 indicates yielding trips which are ar¬ 
ranged in front of the rack-bai*s to hold said 
rack - bars in their normal rear position. 
These trips are provided with cross-bars 13 95 
at their upper ends, which engage the key- 
bars, wiiereby when said key-bars are de¬ 
pressed tlie trips arc also depressed. The 
cross-bars 13 are so arranged that one cross¬ 
bar includes one nest of key-bars, whereby 100 
upon the operation of anyone of the keys in 
a nest said key-bar will actuate tliis trip and 
release the rack-bar controlled by the trip. 

In tho drawings there are shown nine series 
of keys, with which cooperate nine trips, said 105 
trips each controlling a rack-bar, of which 
there are also nine. It will be understood in 
this connection that while I have shown nine 
series of keysand nine rack-bars the capacity 
of tlui machine could be increased or dimin- no 
ished w ithout departing from the nature and 
principle of my inv'ention. 

Each rack-bar is provided with a cross-bar 
1-1, adapted to cooperate with the recesses in 
the kc3'-bars forming the nests, that is, these 115 
cross-bai's 14 are of such dimensions as to in¬ 
clude in their path of movement an entire 
nest of kej’-bai’s, as shown in Fig. 8. In this 
respect they correspond with tho cross-bars 
13 of the trips 12 . Upon the actuation of any 120 
ke.v in a series said key will depress its at¬ 
tached kej^-bar, which, bearing upon the ci’oss- 
bar 13 of tlie trip 12 , will force said trip out 
of tlie path of its rack-bar. The rack-bar 
being released, its spring 11 will bring it for- 125 • 
w’ard until the eross-bar lli« seated in the 
recess of I he depressed ke^'-bar. By the pres¬ 
ence of fingers 9 it is impossible to operate 
ail}" key in a series after one of the ke^’s in 
tliat series has been operated. In Fig. 4 this. 130 
construction is clearly illustrated, where it 
will be seen that key “ 5 ” has been depressed. 
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releasing the nick bar, and that the rack-bar 
has moved forward until its cross-bar 14 has 
become seated in the recess and its motion 
arrested. Tlie finger 9 of the key-bar will bo 
5 under the cross-bar 14 when the key is de¬ 
pressed and the rack-bar moves forward, and 
will hold said depressed ke}^ down until the 
rack-bar has been returned to its normal po¬ 
sition. This enables the operator to deter- 
lo mine at any time before the operating-lever 
is operated what keys have been depressed, 
and if a mistake lias been made the lever 
may be pulled forward, as will hereinafter be 
described, and all the key-bars released and 
15 the rack-bars restored to their normal posi¬ 
tion without affecting the adding mechanism. 

15 indicates racks on the rack-bars, which 
racks are adapted to engage wheels in the 
adding mechanism. These wfieels may be in 
20 the form of pinions, but I have shown them as 
half Ian tern-wheels 10 , which wheels are con¬ 
joined to numbered disks 17, loosely mounted 
on a shaft 18, journaled in a frame 11 >, which 
is pivoted to the framing 1 at 20 . 

25 21 indicates a detaining-pawl which en¬ 

gages the teeth of wheel 10 and serves to cen¬ 
ter the teeth thereof relative to its respective 
rack. 

22 indicates an operating-lever pivoted on 
30 each side of the frame of tJie machine at 23, 
thereby extending entirely across the breast 
of the machine, so that it can be operated by 
grasping it at any point over the machine. 
The lower end of this operating-lever has 
55 mounted upon it a pivoted dog 24, which is 
adapted to engage and depress a cam-lever 25, 
pivoted at 20 to the framing of the machine. 
This lever 25 and dog 24 are so arranged rela¬ 
tive to each other that when the operating- 
40 lev'er is pulled forward the dog 24 will 
straighten out, as shown in Fig. 2, and de¬ 
press the lever 25. A rod or wire 27, con¬ 
nected to the dog and to a pivoted handle 28 
on the upper end of the lever, is adapted to 
45 throw the dog 24 out of operative relation to 
the lever 25, in order to permit the handle 22 
to be pulled forward without operating lever 
25, as when a mistake has been made in de¬ 
pressing the wrong keys on the keyboard or 
50 it is desired to return the adding mechanism 
to zero, as will hereinafter be explained. 

Connected to the end of lever 25 is a link 
20 , whose other end is connected to the swing¬ 
ing frame in which the shaft 18 of the adding 
55 mechanism is mounted. 

From the above it will be seen that by de¬ 
pressing a key on the kej’board, which will 
release a rack-bar, said rack-bar will move 
forward until it is arrested, at which time a 
60 number of teeth on rack 15 will have passed 
a point on wheel HI cijual to the number on 
tho ko> vs hich wiit* A mov'ciiiuiit 

of the levor 122 in a for\var<l direction will rock 
lever 25 an<l dcj>r<*ss tlic frame of the adding 
65 mochaniMiii until tlic tooth at tlio lowest point 
of wheel 10 will engage the rack-bar. 

Upon the forward niovomoiitof lever 22 an 


arm 30, fixed thereto, as shown in Figs. 1, 5, 

(I, and 9, will, after the dog 24 has engaged 
the lever 25 and depressed the frame of the 70 
adding mechanism, engage a lever 31, piv¬ 
oted to said arm 30. This engagement is 
preferably accomplished by means of a lat¬ 
eral projection 32 on the arm 30, which en¬ 
gages the arm 31 after an initial movement 75 
has been imparted to the lever 22 , during 
which initial movement the adding mechan¬ 
ism was thrown into engagement with the 
racks. AVhen the projection 32 engfiges the 
lever 31, then said lever 31 becomes part of 80 
lever 22 , and b^’^ reason of a linked connection 
33 with a cross-bar 34 will, through the me¬ 
dium of said cross-bar engaging a projection 
14^ on the rack bar or bare which have been 
actuated, return said rack-bars to their nor- 85 
mal position. This projection 14“ on the rack- 
bar preferably has the cross-bar 14 mounted 
in its upper end, as shown. This return of 
the rack-bars is accomplished during the final 
movement of lever 22 , and as the rack-bars 90 
are in engagement with the wheels 10 said 
wheels IG will be rotated a distance corre¬ 
sponding to the movement of the rack-bars. 

In Fig. 5 it will be seen that a rack-bar has 
been moved forward the distance of five teeth, 95 
which means that a“5”keyli«as been de¬ 
pressed. In this figure the lever 22 has not 
yet been operated. When, however, the le¬ 
ver 22 is operated, it first depresses the frame 
of the adding mechanism so that the teeth of iod 
wheel 10 engage the rack-bar. l>y this time, 
as shown in Fig. G,the projection 32 will have 
engaged the lever 31, and a farther move¬ 
ment of lever 22 will, through the movement 
of cross-bar 34, return the rack and rotate 105 
the wheel. These racks in their normal po¬ 
sition are so.located relative to the wheels 10 
that whenever said frame of the adding mech¬ 
anism is depressed one of the teeth of wheels 
10 (the lowest) will engage with the forward no 
recess of - the racks. this construction 
when the racks are in engagement with the 
wheels and are returned to their normal po¬ 
sition the wheels are never released until the 
racks have completed their movement. Thus 115 
it will be seen that no momentum is imparted 
to the wheels 10 , but, to the contrary, said 
wheels are brought to a dead-stop and then 
released. 

Whenever by the repeated actuation of any 120 
of the wheels 10 said wheels have been made 
to travel nine-tentlis of a complete rotation, it 
is necessary to transfer the amount added on 
said wheel to the next higher wheel. I will 
now describe the manner in which this is ac- 125 
complished. ‘ 

F.ach of the indicating-wlJ"icls 17 , which arc 
conjoined to wheels 10 ami preferably form 
part thereol', is piovldccl with a projection or 
tooth 35 . 30 indicates whit I shAll term a 130 

“hook-bnr,” which is pivoted to a rock-arm 
37 , said arm being mounted upon a shaft 38 . 

Tlie forward end of hook-bar 30 is formed like 
a hook which normally engages a bar 39 , rig- 
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idly fixed to the 1 framing of the machine. 
When the hook is thus in engagement with the 
bar 39 ,it is in the p$th of the tooth or projection 
35 on wheel 17 , and when said wheel has made 
5 nine-tenths of a rotation the projection is in 
such position that it has engaged and released 
• the hook-bar from the bar 39 , in which event 
a spring 40 , atta^ed to rock-arm 38 , will 
cause said hook-bar to be retracted until a 
lo projection 41 , carried thereby, has engaged 
tho rock-arm 38 , as shown in Fig. 6, which 
projection arrests the rearward movement of 
the hook-bar and at the same time places a 
projection 42 , depending from the rear end of 
IS said hook-bar, in the path of a traveling trans¬ 
fer mechanism,which is operated as follows: 
When the bar 34 moves to the rear to carry 
with it the. rack-bars, it also engages a projec¬ 
tion 44 * in its path, said projection 44 ‘ ex- 
20 teuding upwardly from a link 44, which is 
connected to one.member 45 of a bell-crank 
lever, of which th^ inember 46 forms the other 
part. This bell-crank lever is pivoted be- 
. neath a cross-bar pf the frame of the machine, 
2$ located at the front end of the machine, and. 
a spring 46 *, connected to the. member 46 , 
tends'to hold said member to one side of the 
machine, which We will say is the left-hand 
side of the miichipe. As before stated, the 
30 engagement of bar 34 with the projection 43 
will move said bell-crank lever from the left- 
hand side of the machine to the right-hand 
side of the maohite. The rear end of mem¬ 
ber 46 has extending upwardly a projection 
35 47 , which engages a stud 48 , said stud ex¬ 
tending from a frame 49 , slidiugly mounted 
on a shaft 50 , se<mred to the framing of tlie 
machine. This frame 49 extends forwardly 
and embraces a grooved shaft 51 , mounted in 
40 a swinging frame pi*, said frame 49 confining 
between its memlbers a pinion 52 , which is 
provided with a k0y running in the groove of 
shaft 51 . This 8l)aft is adapted to be rotated 
and rotate with it the pinion. 52 . 

45 'i'h© means for causing the rotation of shaft 

51 is illustrated id Figs. 2 and 7 , where it will 
be seen that an prm 53 is fixed to lever 22 . 
A pivoted segment 54 is oscillated from said 
arm 53 by a link | 5 , said segment being held 
50 normally in a forward position by a spring 50 . 
Segment 54 meshts with a pinion 57 , to which 
pinion is conjoined a ratehet - w heel 58 , as 
shown more cleaijly in Fig. 23 . 

59 indicates a fl(y-wheel carrying a pawl 00 , 
55 which coui)crates'with the ratehet 58. Con¬ 
joined to this fl3^-Wheel is a pinion 01, mesh¬ 
ing with a ijinioii'‘02, mounted on the end of 
the shaft. 51, upon which the pinion 52 is 
mounted. I 

60 Jly reference tJ Figs. 2 and 7 it will be seen 
that Avhcii t1i« operating-lever 22 is moved 
from the posit iorUhowm in Fig. 7 to the po¬ 
sition shown in Fig. 2 it will, Ihrongli the 
medium of arm 53 and link 55, oscillate seg- 
O 5 ment 54 and store np power in spring 50. 
Immediately that lever 22 is released spring 
00 tends to return it to its normal position 
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and by reason of the ratchet-and-pawl con¬ 
nection with the fly-wheel also rotates said 
fl3"-wheel "positively until the segment com- 70 
pletes its forward movement, when said fly¬ 
wheel will continue to rotate by reason of its 
momentum. This actuation of lever 22 will, 
as we have seen, move the arm 46 of the bell- 
crank lever to the right-hand side of the ma- 75 
chine, and ^s soon as said, lever is released 
the spring 46 * will act to return the bell-crank 
lever to its normal position at the left-hand 
side of the machine, and the pinion 52 will also 
bo rotated. If, as before described, any of Sd • 
the hook-bars have been thrown by the pins 
35 oh the indicator-w'heels 17 , said hook-bars 
will have been moved so that their depending 
projections 42 are thrown in the path of the 
frame 49 or a projection 43 extending up- 85 
wardlj'^ from said frame. The two projec¬ 
tions just described, contacting with' each 
other, as shown in Fig. 6, will arrest the frame 
49 in its movement, and the rotating pinion 
will engage a tooth or projection on the low’cr 90 
end of rock-arm 38 and force said rock-arm 
forward, as shown in Fig. 21, restoring the 
hook-bar to its engaged position relative to 
the bar 39 and also moving foHvard a push- 
bar. 63 , whose end will engage the’teeth of the 95 
next wheel 16 and move said next wheel 16 
the distance of one tooth; This push-bar 63 
is pivpted to the hook-bar, as shown in Figs. 

5 and 6, so that upon the completion of its 
movement, or when restored to its normal po- 100 
sition, it will permit the travel of wheel 16 
without interruption, said push-bar riding 
over the teeth of the wheel. 

By moving the frame 49 and pinion 52 to 
the right of the machine said pinion will en- 105 
gage the rock-arms of the units-wiieel fii*st, 
and if by a transfer from the units-wheel the 
tens-wheel releases its bar the frame 49 will 
be arrested at the tens rock-arm 38 and carry 
.from the tens-wheel to the hundreds-wiiccl, no 
and so on along the entire line. 

Secured to-the rack-bars is; i 64 , w hose 
other end engages an arm depending from 
the priiiting-.segmeiits 05 , said printing-seg¬ 
ments being pivotally mounted on a shaft 66, 115 
arranged acros.s the rear end of the machine. 
These i)rinting - segments, as shown more 
clearly in Fig. 10 , are nested together, thal 
is, there is no space excei)t that necessary for 
the eas}’ operation of each segment between 120 
the segments. All of the segments extend 
straight dow n and are mounted direell.v upon 
the shaft 66. As the rack-bars to which the 
separate or individual segments are eonneel- 
^d are distributed practical!}'over the entire 125 
width of the machine, it is necessary lliat a 
straight and positive connection be made from 
the rack-bars to the segments. 

lieferring to Fig. 10, the oiilei-segnuMit s (‘\- 
tend dow'ii and arc clircclly mounled upon 130 
the shaft 66, wliilc a cross-pit'ce <‘.7 o\l<‘n(ls 
laterally ami is mounted uixm the shall 66 
near the ends of said shaft , said i)ie(*e 67 be¬ 
ing then extended down w'ardl}'and conneeted 
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to the links G 4 . The segments next to tho 
outer segments are connected to their respec> 
tive rack-bars by means of a vertical portion 
68, mounted upon the shaft GO to the inside 
5 of t he vertical portion of the outer segments, 
said vertical portion 68 being then bent in¬ 
wardly and horizontally under the portion 07 
and downwardly, affording a bearing on shaft 
GG, and under the outer segments to the seg- 
lo ments next to the outer segments. The next 
or third segments from the outside are also 
extended down and have a direct bearing upon 
shaft GG. A cross-bar 69 connects the lower 
ends of these segments to vertical portions 
IS 70 , mounted on the shaft GG within the line 
of tho vertical portions G8. The next or fourth 
segments from the outside extend down ver¬ 
tically and have a direct bearing on shaft GG, 
while the portions of said segment to which 
20 the links 64 are connected are formed with a 
jog or bend 71 to avoid the horizontal portion 
G 9 . The fifth segment from the end, being the 
middle segment of the liest, extends straight 
down and has but one bearing on the shaft GG. 
25 It is obvious from tho above description 
that an3" movement of the rack-bar will move 
the respective segments a corresponding dis¬ 
tance, and it is desirable that this relation 
between the segments and rack-bar be main- 
30 tained, because the segments are then bal¬ 
anced. 

In order to print a zero mark or naught to 
the right of any number presented to the ham¬ 
mer by any segment, I pivotally mount on 
35 said segments a zero-cariying frame, which 
frame norimally rests upon a bar 73 when said 
frame is not in pripting position. In order 
to clearly describe the construction and op¬ 
eration of these zero-printing frames, I will 
40 refer to that part which carries the type as 

74 and to that iiart wjiich rests on the bar 
73 as 75 . I will assume that the middle seg¬ 
ment has been operated so as to present t^’pe 
“ 5 ” under the printing-hammer, and in its 

45 movement to the rear to accomplish this the 
arm 75 has passed beyond rod 73 , and its end, 
acting as a cam-face, has raised said arm un¬ 
til its outer face has contacted with a projec¬ 
tion 7 G on-the arm 75 to the right. This will 
50 cause the elevation of said next arm, and as 
this last-mentioned arm is also beneath a pin 
on the next adjacent arm to the right it will 
raise said next adjacent arm, the operation 
being carried out on all of the arms 75 which 
55 are to the right of the one actuated, which 
passes bej'ond the bar 73 , as shown in Fig. 6. 
These arms 75 are each curved on their outer 
faces, said curve being described from such 
a center as will be common to the Jixisof shaft 
60 GG when said arms are raised, as shown in 
Fig. 0 . curving tho outer faces of arms 

75 it is possible to operate any segment to the 
right of one previously'operated without dis¬ 
turbing tlie relation of any of the pins and 

65 ariiiN, as above destuibed. ‘ 'Plie (devalion of 
the arms 75 cauMeM th<^ portion 71 to aline 
ItfudI HO that' Its ]u*lIItliig*e|iaraet>er “zero” 


will be in line with the number to be printed. 

In this connection it might be well to say that 
the movement of the portion 74 is limited by 70 
contacting with the rear end of the printing- 
segment on whicH it is pivoted. The normal 
position of these printing-segments 65 and tho 
pivoted naught-carrying arm 74 is such that 
a space is left between them, and at any of)- 75 
eration of tho lever w'hicli would not operate 
any of the printing-segments,but would cause 
the type-hammer to deliver a blow, such blow 
would be struck between the segments and 
their pivoted naught-carrying arms or into 80 
space. This construction permits the paper 
to be spaced without printii'g characters upon 
it at every operation of the lever and is use¬ 
ful in dividing columns of figures where it is 
desired to separate one list of numbers from 85 
another. It is also advantageous in that it 
saves the type and ribbon from unnecessary^ 
wear. 

When the types are in position, a hammer 
is operated to force the paper upon which tho 90 
impression is to be made into contact with tho 
ribbon intoi’posed betw'een said pafier and 
type. 

72 indicates the ribbon, 77 the paper to be 
printed upon, and 78 the hammer for making 95 
the impression. 

I will now describe how the hammer is op¬ 
erated and how tho paper is fed for each im¬ 
pression. 

79 indicates a projection extending from tho 100 
Operating-lever 22 , to which projection is se¬ 
cured a sliding piece 80 . This sliding piece 
80 has pivoted to its rear end a dog 81 , which 
is adapted to come in contact with a tappet 
82 , secured on the end of a shaft 83 , upon 105 
w hich shaft a frame 84 is fixed. It is in this 
frame that the spring on which the type-ham¬ 
mer is mounted is secured. A spring 85 is 
secured to a stationary part and to the frame 
84 forgiving force to the blow of the hammer, no 
which blow’ is made by the resiliency of the 
hammer-spring, said frame being arrested in 
its movement to permit this. The operation 
of the hammer is shown by the dotted lines 
in Fig. 2, which illustrates the dog raising 115 
the tappet and the hammer elevated to a po¬ 
sition to deliver the blow. Thisfow'ard move¬ 
ment of the operating-lever 22 carries with it 
the sliding piece 80 to accomplish the above, 
and in order to elTect the feed of the paper I 120 
mount in said sliding piece a screw 86 or cor¬ 
responding lug, which engages an arm 87 , in 
which arm is mounted a pawl 88 to operate) a 
ratchet-w heel 89 , conjoined to the feed-roller 
90 . 91 indicntesanidle-roller, between which 125 
and the l oller 90 the feed of the paper is ef¬ 
fected. The shaft 83 is snpjiprted at itsends 
l>y an arm 1)2, said arm perfiittliig tlie Intro- 
iluction of tho paper to bo printed upon from 
the side, w’herob.y it is possible to print dl- 130 
recUly’ upon tho loaf of a hook, 'riiis shaft 
83 is alHo grooved circuinfol®ntlally, as at 93, 
wit h wlilo-h groovoH Is adap^Ml t«o cobperalea 
spring tM, Hoctired to the t>5, batwoeti 
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whose side bars the feed-roller 00 is arranged. 

. The shaft upon which the feed-roller is mount¬ 
ed is grooved longitudinally and llie feed- 
roller is ke3-ed thereon, which permits said 
5 feed-roller being slid longitudinally the shaft 
with the frame 95 . By this construction when 
a column of figures has been printed and it 
is desired to print another column on the 
same sheet or leaf, it is only neccssaiy to 
to move the spring out of its notch and to slide 
the feed-roller 90 and frame 95 longitudinally" 
the shaft until the spring 94 engages with the 
other recess 93 . Of course, as but one means 
is shown for feeding the paper in but one di- 
1$ rection, the book would also have to bo moved 
back, so that the figures of the new column 
would start at the top of the page and the 
e then gradually fed onward, 
have not shown any means for automat- 
20 ically feeding the ribbon, because such is a 
common expedient, and there are many forms 
of ribbon-feed which could be emploj'ed with 
success. 

I have described the operation of tne ma- 
25 chine for.recording, adding, and printing, for 
it will be understood that the “transfer mech¬ 
anism,” as I have termed it, will add each 
number printed to the sum total as indicated 
by all of the indicating-wheels, while the 
30 printing - segments will print each number 
separably. 

I will now describe how the total, as indi¬ 
cated by the adding-wheels, is printed by the 
printing-segments. . 

35 Projecting up from the keyboard at some 
convenient point, preferably at the left-hand 
side of the keyboard, is a total-key 96 , said 
total-key having connected to it the end of a 
lever 97 , which lever is pivoted at 98 to the 
40 framing of the machine. The rear end of 
lever 97 carries a cross-bar 99 , which cross¬ 
bar is perforated or formed with openings for 
the passage of stop-bars 100, which are formed 
with heads at their rear ends, between which 
45 and the bar 99 are interposed springs whose 
tension is directed to constantly keep the 
bars 100 in their rear ppsition. A shoulder 
on the bars 100 is adapted to contact with bar 
99 to determine thfe rear position. The for- 
50 ward ends of the bars 100 pass through open¬ 
ings or grooves in the bar 39 and are in line 
with snail-wheels 101, conjoined to the wheels 
16 and 17 . The peripheries of these “snail- 
wheels,” as I call them, are divided into ten 
55 divisions, each of vhich ten divisions is de¬ 
scribed from the saline center or shaft 18 , but 
on different radii. 

I do not wish to be understood as limiting 
myself to the exact construction of the snail- 
60 wheels shown and described, as it is obvious 
that a smooth can 101*,'having a regular 
graded surface, a^f^own in Fig. 15 , would 
perform the same function. The lower por¬ 
tions or members of the printing-segments 65 , 
65 to which the links S4 are connected, are pro¬ 
vided with pins or projections 102, w'hich are 
adapted to engage shoulders 103 on the stop- 
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bars 100. The total-key before referred to 
has connected to it also a rock-arm 104 , piv¬ 
oted at 105 in the framing of the machine, 70 ‘ 
said rock-arm 104 being duplicated on each 
side of the machine and carrying a bar 100, 
which is adapted, when said total-key is de¬ 
pressed, to depress all of the trips 12 and re¬ 
lease fill of the rack-bars in the machine. 75 
When the total-kej" is depressed, its first 
movement is to elevate the bar 99 and throw 
the shoulders 103 of the stop-bars 100 in front 
of the pins or projections 102 on the lower 
members of the printing-segments. A con- 80 
tinued mov'ement of the total-key will cause 
all of the trips to release all of the rack-bars, 
as above described, when said rack-bars will 
move forward and carrj" with them the lower 
portions of the printing - segments. The 85 
shoulders 103 of the bars 100 being now ele¬ 
vated in the path of pins 102 will also be car¬ 
ried forward until the forward ends of the 
stop-bars 100 are arrested by the snail-wheels, 
which determine the position of the printing- 90 
segments and cause the character presented 
under the hammer to represent the step on 
the snail-wheel with which the stop-bar 100 
engages. The lever 22 is now pulled forward 
and through the medium of the mechanism 95 
before described will cause the hammer to de¬ 
liver a blow. This movement of the lever 22 
will actuate the adding-wheels in the manner 
heretofore described—that is, the wheels 10 
will be made to engage with the racks 15 un- 100 
less the lever 28 is moved so as to operate the 
dog 24 through the medium of the rod 27 ,which 
will elevate said dog so that it will not engage 
the lever 25 to depress the frame of the add¬ 
ing mechanism. In this manner the total 105 
can be obtained without disturbing the add¬ 
ing mechanism. 

If it is desired to restore the adding-wheels 
to a zero position, the lever 22 is moved for¬ 
ward a short distance until the adding-wheels 110 
have engaged the rack-bars. The lever 22 is 
held in this position and the total-key de¬ 
pressed, or, what would be an equivalent here, 
all of the “ 9 ” keys operated. The release of 
all of the rack-bars would cause them to mcn e 115 
forward and impart a reverse rotatory move¬ 
ment to,the adding-wheels which would con¬ 
tinue until the pins 35 were arrested by strik¬ 
ing on top of the hook-bars, which would es¬ 
tablish a zero position of all of the adding- 120 
wheels. After this is done, which takes but 
little time, the lever 28 is operated to disen¬ 
gage the adding-wheels from the racks, and 
the lever 22 is moved forward to complete a 
full operation, which, as above described, 125 
would restore the rack-bars to their normal 
position. It is obvious that as there is no 
hook-bar necessary for the last adding-wheel 
at the left some provision must be made to 
stop said wheel in its reverse movement. I 130 
have shown a stop 30 “^ yielding in one direc¬ 
tion to permit the pin 35 to jiass, as in its or¬ 
dinary operation, .said stop or “pawl,” as it 
might be called, arresting said wheel in its re- 
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in the sector to move forward and engage the 
next notch in advance. When the operating- 
lever 22 complet^ its movement to the rear, 
under ordinary circumstances—that is, when 
5 the lever 113 is idle—the trips 12 would hold 
the rack-bars in their normal position, but 
as the trips are inoperative by reason of the 
depression of the keys, said rack-bars, when 
the frame of the adding mechanism is per- 
I o mitted to be elevated and the racks become 
disengaged therefrom, will move forward 
again to a position corresponding to the same 
position when the keys were first depressed. 
Another operation of tho lever 22 will move 
15 the lever llSanother notch forward, and so on 
will this Operation be repeated until the lever 
113Teaches the last notch, when the detain- 
ing-bar 116 will have released the detaining- 
fingers 119 aW the keys are permitted to rise. 
20 In Fig. 2 I hiave shown the parts in such po¬ 
sition that tke detaining-bar is j ust ready to 
leave the detaining-fingers, the lever 113 be¬ 
ing in the second notch on the sector. 

By the above construction it will be readily 
25 seen that any number may be repeated as 
.many times as desirable, said number being 
add^ in th^ adding mechanism and printed. 
When the niimber has been repeated the num¬ 
ber of times indicated by the primary position 
30 of the detepjt relative to the sector, the parts 
will be resto^d to their normal position. Of 
course any ctoeration of the lever 22 after the 
detaining-bir has released the detaining-fin¬ 
gers will hap no effect on the several mech- 
35 anisms in the machine, except to depress the 
frame of th^ adding mechanism and to move 
the transfer mechanism laterally; but as these 
are inoperative at this time it may be said 
that the machine is now idle. 

40 The use of the above construction in mul¬ 
tiplication .4 obvious, as is illustrated by the 
following i^ample, wherein 067.^ has been 
multiplied iy 321. 


45 


50 


9673 

96730 

96730 

9C7300 

907300 

967300 

3105033 
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The operation of the machine in perform¬ 
ing this enmple is as follows: 9673 is de¬ 
pressed o^he keyboard, and being multi¬ 
plied by onJ the lever 113 is not actuated, but 
the machinl performs the ordinary operation 
of recordinl that number. The next depres¬ 
sion of the keyboard is 96730, the zero l^ing 
60 automatic^y placed in position. The lever 
113 is nownoved to the second notch and the 
operating-lkaaAwMtBl<i^ 8 waaa»wmA fter this 

machine, 9673 

is moved aiother figure to the 
65 ko.vs willjjow represent 967300. The lever 
113 is n<rc#oved to the third notch and lever 
22 actnall ifcccordingly. When the total is 



struck, it will exhibit 3105033, tho sum total 
of the example or the result of those several 
additions, of which multiniication is but a 70 
modified form. 

1 am aware that many minor changes in the 
construction, arrangement, and combination 
of the several parts of my machine can be 
made and substituted fm* those herein shown 75 
and described without in the least departing 
from the nature and principle of my inven¬ 
tion. 

Having thus described my invention, what 
I claim, and desire to secure by Letters Pat- 80 
ent, is— 

1 . The combination with the adding mech¬ 
anism, series of keys, and a series of rack- 
bars, one rack-bar being common to a series 

of keys, said rack-bars acting upon the add- 85 
ing mechanism, the keys releasing the rack- 
bars initially so that they occupy varying 
positions, depending upon the position of the 
operated key in its series, of a cross-bar co¬ 
operating with the rack-bars, and means for 90 
moving said cross-bar to restore the rack-bars 
to their normal position, which restoration of 
the rack-bars actuates the adding mechanism; 
substantially as described. 

2 . The combination with the adding mech- 95 
anism, of a series of independently-operated 
rack-bars cooperating therewith, keys, means 
connected to, and operated by the keys, for 
determining an initial movement of the rack- 
bars, a lever for throwing the adding mech- ico 
anism into engagement with the rack-bars 
after the rack-bars have conipleted their ini¬ 
tial movement, and a cross-bar connected 

to, and operated by, said lever, for en^ging 
the rack-bars and restoring them to their nor- 105 
mal position, thereby actuating the engaged 
adding-wheels proportionately to the initial 
movement of the rack-bars; substantially as 
described.- 

3. The combination with a keyboard, of* no 
rack-bars which are controlled thereby,means 
for retaining the keys in a depressed position 
after said keys release the rack-bara, an add¬ 
ing mechanism with which said rack-bars 
engage, and means for moving the rack-bars 115 
to engage and operate the adding mechanism, 
said means also releasing the keys, and reset¬ 
ting the rack-bars; substantially as described. 

4. The combination with a keyboard, of 
trips which are operated by said keys, rack- 120 
bars which are controlled by said trips, springs 
for moving said rack-bars forwardly, and 
means on the rack-bars and key-bars co 6 per- 
ating with each other, to determine the move¬ 
ment of the rack-bars, depending upon the 1 2 $ 
position of the■ depressed key in its series; 
substantially as described. 

• 6 . The combination with keys which aie 
arranged in series, of key-bars formdd wiUi 
stops whose location is determined by the po- 130 
sition of the keys in their series, and rack- 
bars provided with abutments cooperating 
with said stops when the keys are depressed; 
substantially as described. 
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verse operation ami causing it to stop at zero, 
as shown iu Fig. 14. 

Whenever the lever 22 is actuated and it 
causes a niovcnient of bar 34 to the rear, said 
5 bar, near the completion of its inoveineiit, 
will come in contact with a sliding bar 107, 
arranged at the side of the machine, which 
bar 107 cooperates with a lug 108, extending 
from rock-shaft 10 !), arranged at the rear end 
10 of the machine. This rock-shaft 109 oper¬ 
ates a link 110 , which is connected to the 
frame in which the shaft ^>1 is mounted. The 
attachment of rods 110 to the shaft 100 is to 
one side of tlie center, so that whenever the 
15 sliding bar 107 is moved t 6 t he rear by the en¬ 
gagement of the cross-rod 34 therewith said 
shaft 10 !) is thrown upwardly, as shown in 
Fig. G, so that the connection of link 110 is 
past dead-center. By this means the frame 
20 in which shaft 51 is mounted and the frame 
40, mounted on shaft 50, areejich moved up- 
wai’dly on the principle of a toggle-joint. 

Ill indicates a toothed arm extending from 
the shaft 109 into the path of pinion 52, as 
25 shown in Fig. 0 . A spring 107'‘ is secured to 
the sliding bar 107 and to the frame of the 
machine, said spring exerting its tension to 
pull said bar forwardly at all times. When 
the lever 22 is released and permitted to go 
30 back to its normal position, said bar 107 will 
be moved forwardly, and, after the pinion 52 
has completed its work of transferring the 
numbers from one adding-wheel to another, 
its final operation is to engage the teeth on 
35 the end of arm 111 , throwing said arm rear- 
wardly, as shown in Fig. 5, so that the pinion 
w ill drop out of the path of any hook-bears 
which may have been operated between the 
travels of the pinion. The object of this is 
40 to throw the pinion 52 out of the path of the 
projections 42 by causing the depression of 
the frames 49 and 5F. This low^ering of the 
pinion 52 and its shaft 51 occurs only when 
the pinion is idle and'is being moved from its 
45 position at the left of the machine to its po¬ 
sition at the right of the machine, where, by 
the time the pinion has reached said “right” 
position, the lever 22 'wiH have completed its 
forward movement, stored' up power in the 
50 spring 5G, and caused the bar 107 to operate 
the projection 108 to throw the pinion 52 into 
an operative position. When the pinion com¬ 
pletes its movement from right to left, actu¬ 
ating the different adding-wheels in its path 
55 through the medium of the hook-bars and 
their associate parts and reaches its position 
at the left of the machine, it will throw the 
arm 111 down and will then be in an inopera¬ 
tive position until mov’cd to the right side of 
60 the machine, wdien the above operation wall 
be repeated. 

In the above description I have referred 
only to the mechanism used for the purposes 
of keeping a total of the amounts recorded, 
65 such as in the adding-wheels, the mechanism 
for printing each sei)arate amount recorded, 
such as the printing-segments and their asso¬ 


ciated parts, and the mechanism by which the 
total of the amounts recorded and of the items 
printed could be obtained. 

I w ill now describe the mechanism whereby 
it is possible to multiply any number by an¬ 
other. 

Pivoted at 112 to the framing of the ma¬ 
chine is a lever 113, which is provided at its 75 
upper end with a yielding detent which en¬ 
gages a sector 114, said sector being notched 
to cooperate with the yielding detent of the 
lever 113. The low'er end of this lever is slot¬ 
ted to receive a pin secured to a sliding bar 80 
115, which sliding bar supports a detaining- 
bar IIG, there being preferably two of said 
sliding bars 115, arranged one on each side of 
the machine and connected by a cross-rod 117 
at their rear ends. . 118 indicates links which 85 
are connected to the key-bars 4 and to de¬ 
taining-fingers 119, pivoted on a rod 120 at 
the front end of the machine. Secured to the 
lever 113 is a sliding rack-bar 121, which is 
adapted to move with said lever when said 90 
lever is placed in its desired position, said 
rack-bar being operated upon by suiteble* 
mechanism actuated from the lever 22 to re¬ 
tinal the lever 113 to its normal position. 
This is accomplished as follows: Anarml22, 95 
extending from the lever 22 , is provided with 
an inwardly-projecting pin or lug 122 * on its 
outer end, which pin is adapted to come in 
contact with and operate a iiivoted lever 123, 
said lever 123 being pivoted to the frame of 100 
the machine and normally held againstastop 
124 b}' a spring 125. The forward end of this 
lever carries a pawl 120 , whose rear end en¬ 
gages with the teeth of rack-bar 121 , while 
its forward end is concaved and cooperates 105 
with a stop-jiin 127, mounted upon the lever 
113. The operation of this mechanism is as 
follows: When the keys are depressed, as 
shown in Fig. 4, the}’ also depress their at¬ 
tached detaining-fingers 119. Assnmingnow no 
that it is desired to multiply a number indi¬ 
cated by the depressed keys by any number 
within the scope of the number of notches on 
the sector 114, the handle 113 is moved to the 
roar, so that its spring-detent’engages with 115 
that notch, for illustration the ninth notch 
from the front end of the .sector, as shown. 
This movement of the lever 113 to the rear 
w ill cause its detaining-bar IIG to move for- 
w ardly over the detaining-fingers of the de- 120 
pressed keys, as shown, keeping said keys 
depressed until the detaining-bar will have 
moved to the rear a sufficient distance to re¬ 
lease said fingers. When the liandle 22 is 
moved forwardly, the operation of the ma- 12c 
chine, as before described, will result, and ^ 
in addition to said operation t he jia ndle will 
operate t ha 1 ., ^ 

of the pawl 120 with the'rack li. This is 
done by the engagement of the pin 122 * on 
arm 122 , which strikes the lev* 123 when ^ 
the lever 22 is nearing its icBrn stroke 
which causes the pawl 126 to iDve to the 
rear and the detent engaging w f the notch 
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have complet^ tlieir initial movoinent, said 
lever also returning: the rack-bars to tlieir 
normal positionj and actuating the adding 
mechanism proportionately to the initial 
5 movement of the rack-bars, said lever per¬ 
mitting the swin^ng frame to rise and carry 
the adding nrecnanisin out of engagement 
with the rack-bats, when said rack-bars have 
completed their final movement: substan- 
lo tially as descriMd. 

18 , The combination with a keyboard whQse 
keys are divided into series, the key-bars of 
each series being nested, of a trip for each 
nest of key-bars, a rack-bar which is con- 

15 trolled by each trip, said rack-bars cooperat¬ 
ing with a nest of key-bai-s, an adding mech¬ 
anism consisting of independent adding- 
wheels, mounted on a common shaft, and 
nieans for throwjng all of said adding-wheels 
20 into engagementjwith their respective rack- 
bars, said meansalso causing a return move¬ 
ment of such r^k-bars as have been actu¬ 
ated, whereby, etch rack-bar operates its re¬ 
spective adding-wheel proportionately to the 
25 initial movemeni of the rack-bar; substan¬ 
tially as described. 

19 . The combination with a series of keys, 
of ke}^-bars for each series which are nested, 
a trip bontrolled by the key-bars of each nest, 

30 a rack-bar controlled by each trip, said rack- 
bars having crosl-bars which cooperate with 
recesses in the key-bars of their respective 
nests, whereby a predetermined initial move¬ 
ment of the rack-bars is- effected, adding- 
35 mechanism wheols mounted on a common 
shaft and which are adapted to be thrown 
into engagementwith their respective rack- 
bars when said rack-bars have completed 
their initial movement, an operating-lever for 
40 effecting such engagement, said lever also re¬ 
turning the rack^arsto their normal position 
and disengaging the adding-wheels from the 
rack-bars when the rack-bars have reached 
their normal position; substantially as de- 
45 .scribed. 

20 ^ The coinbiiation with an adding mech¬ 
anism, of a transferring device which travels 
alongside of the adding mechanism, said 
transferring device starting at one end and 
50 traveling along tie entire length of the add¬ 
ing mechanism to the other end, said device 
.successivel}’^ opemting one or more adding- 
wheels in its trav€i,8ubstantially as described. 

21. The combiiatioii with an adding mech- 
55 anism, of a traveling frame arranged in jux¬ 
taposition thereto, and a device carried by 
said frame for eti^aging and actuating the 
adding-wheels, sibstantially as describ^. 

22. The combi jation>with an adding mech- 
60 anism, composec of independent adding- 

wheels, of a traveling mephanism adapted to 
travel the length of said adding mechanism 
and transfer numbers from one wheel to 
another; substantially as described. 

63 23 . The combination with an addingmech- 

composed of independently-actuated- 
adaiDg-wheels, of a trip which is adapted to 


bo actuated by said adding-wheels, and mech- 
anism which travels along the adding mech¬ 
anism for cooperating with said trip to actu- 70 
ate the next adding-wheel in advance; sub¬ 
stantially as described. 

24 . The combination with an adding mech¬ 
anism composed of independently-operated 
wheels, of trips which are actuated by said 75 
wheels, a shaft arranged along the entire 
length of the adding mechanism and to one 
side thereof, a frame slidingl}^ mounted on 
said shaft, and traveling longif udinall}'^ there¬ 
of, and means carried by said frame for co- 80 
operating with the trips to actuate the add¬ 
ing-wheels, substantially as described. 

25 . The combination with an adding mech¬ 
anism, composed of. independently-actuated 
wheels, a pin or projection on each of said 85 
wheels, a trip in the path of said pin, a trav¬ 
eling pinion, means for arresting said pinion 

in its travel when a trip is thrown, and a 
push-bar which is actuated by said pinion, 
when arrested, to actuate the next adding- 90 
wheel in advance; substantially as described. 

2G. The combination with an adding mech¬ 
anism, composed of independently-actuated 
wheels, a pin or projection on each of said 
wheels, a hook-bar in the path of said wdieels, 95 
a traveling pinion, a projection on the hook- 
bar for arresting said pinion in its travel 
when said hook-bar has been thrown by the 
pin on the adding-wheel, and a push-bar piv¬ 
oted to the hook-bar, w^hich push-bar is actu- 100 
ated by the arrested pinion to throw the next 
adding-wheel in advance; substaptially as de¬ 
scribed. 

27 . The combination with an adding mech¬ 
anism, composed of independently-actuated 105 
wheels, a pin or projection on each of said 
wheels, a hook-bar for each wheel in the path 

.of .said pin, a projection on said hook-bar, a 
push-bar pivoted to the hook-bar, a swinging 
arm to which said hook-bar is piivoted, and a no 
traveling pinion which is arrested by the pro¬ 
jection on the hook-bar, said pinion engaging 
the swinging arin, when so arrested, to. throw 
the push-bar; substantially as described. 

28 . The combination with amadding mech- 115 
anism, composed of independeutl3'-actuated 
wheels, of hook-bars which are adapted to be 
tripped by said wheels at each revolution 
thereof, pivoted arms upon which said hook- 
bars are mounted, push-bars pivoted to the 120 
hook-bars, and a traveling pinion which is 
adapted to engage said swinging arms and re¬ 
store the hook-bars to their normal position 
after being tripped, the restoration of said 
hook-bars oapslug the push-bars to actuate 125 
the next adjacent adding-wheels in advance; 
substantial!}^ as describe. 

29 . The combination with rack-bars which 
are adapted to be initially moved a predeter¬ 
mined distance, 6f an adding mechanism, 13c 
composed of independent wheels, which are 
adapted to engage the rack-bars after said 
rack-bars have Ireen initially moved a prede¬ 
termined distance, a lever for returning said 
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G. Tho coHibination with a ke}" which is 
provided with a stop and a finger-liko projec¬ 
tion, of a rack-bar, and a cross-bar on the 
rack-bar, which is adapted to cooperate with 
5 said stop and finger; substantially as de¬ 
scribed. 

7. The combination with the adding mech¬ 
anism of a series of independenth'-operated 
rack-bars cooperating therewith, keys, means 

lo connected to, and operated by the keys, for 
determining an initial movement of the rack- 
bars, means for engaging the rack-bars with 
theaddingmechanismaffersiich initial move¬ 
ment has been completed, and lestoring the 
15 rack-bars to their normal positions, which 
restoration of the rack-bars, actuates the en¬ 
gaged adding-wheels proportionately to the 
initial movement of the rack-bars, and de¬ 
vices for retaining the keys in a depressed 
20 position until the rack-bars have been re¬ 
stored; substantially as described. 

8. The combination with a keyboard whose 
keys are arranged in series, of key-bars 
which are nested for each series of ke^’s, 

25 said nest being divided and piyoted on dif¬ 
ferent shafts, recesses of varying depth in 
said key-bars, the bottoms of said recesses 
forming retaining-fingers, and rack-bars pro¬ 
vided with cross-bars for cooperating with 
30 said recesses and fingere; substantially as de¬ 
scribed. 

9. The combination with a series of keys, 
of key-bars which are nested, a trip which is 
adapted to be operated by any of the keys in 

• 35 that nest, and a rack-bar which is controlled 
by said trip; substantial!}" as described. 

10. The combination with a series of keys 
whose key-bars are nested and fornied with' 
recesses of varying depths, of a trip which is 

<0 adapted to be operated by any one of said 
key-bars, a rack-bar controlled by said trip, 
and a cross-bar on the rack-bar, which is 
adapted to cooperate with recesses in anyone 
of the key-bars of said nest; substantially as 
45 described. 

11. In a calculating-machine the combina¬ 
tion with a keyboard which is provided with 
keys arranged in series, the key-bars of said 
series being nested, a trip for each nest of 

$0 key-bars, a rack-bar which is controlled by 
said trips, and cross-bars on the rack-bars 
which cooperate with recesses in the key- 
bars of the nest, which controls the trips, 
substantially as described. 

55 12. The combination with series of keys, of 

rack-bars one of which bars is common to 
each series of keys, means controlled by the 
keys, whereby, upon the operation of any 
key in a series, the rack-bar common to that 
Co series is initially moved a predetermine<l dis¬ 
tance, an adding mechanism which is nor¬ 
mally out of engagement with the rack-bars, 
and means for throwing tho said adding 
mechanism into engagement with the rack- 
65 bars, said means al.so returning the rack- 
bars to their normal position, and actuating, 
the adding mccluutistn pro))ortionately to 


the initial movement of the rack-bai*s, said 
adding mechanism being disengaged from 
the rack-barn after the rack-bars have com- 70 
pleted their final movement, substantially as 
described. 

13. The combinat ion with series of keys, of 
rack-bars one of which bai*s is common to 
each series of keys, means controlled by the 75 
keys, whereby, upon the operation of any 
key in a scries, the rack-bar common to that 
series, is initially moved a predetermined dis¬ 
tance, an adding mechanism which is nor¬ 
mally out of engagement with the rack-bars, 80 
and means for throwing said adding mechan¬ 
ism into engagement with the rack-bars, said 
means also returning the rack-bars to their 
normal position, and actuating the adding 
mechanism proportionately to the initial 85 
movement of the rack-bai*s, said rack-bars 
being of such length that the adding mechan¬ 
ism is not disengaged therefrom until said 
rack-bars have completed their final move¬ 
ment, whereby the adding mechanism is in 90 
positiv^e mesh with the rack-bars until said 
rack-bars are stationary; substantially as de¬ 
scribed. 

14. The combination with rack-bars, of an 
adding mechanism mounted in a swinging 95 
frame, and an operating-lever for depressing 
said swinging frame so that said adding mech¬ 
anism will be thrown into engagement with 
the rack-bars, said lever moving the rack-bare 
after such engagement has been established, 100 
and releasing the swinging frame of the add¬ 
ing mechanism upon the completion of the 
movement of tho rack-bars; substantially as 
described. 

15. The combination with rack-bare, of an 105 
adding mechanism, a swinging frame in 
which said mechanism is mounted, an oper¬ 
ating-lever, a dog on the end of theoperating- 
lever,a lever having a cam-face and connected 

to the swinging frame by a link and means no 
for throwing said dog into an inoperative po¬ 
sition, whereby the swinging frame will m»t 
be actuated, substantially as described. 

IG. The combination with rack-bars, of an 
adding mechanism, a swinging frame in 115 
which said mechanism is mounted, a lever 
having a cam face and connected by a link 
to said swinging frame for operating said 
frame, and an operating-lever for engaging 
said cam-face for throwing the adding mech- 120 
anism into engagement with the lack-bars, 
said operating-lever also loovingthc rack-bars 
to actuate said adding mechanism when said 
engagement is effected; substantially as de¬ 
scribed. 125 

17. The combination with rack-bars which 
arc adapted to be initially moved a predeter¬ 
mined distance, an addilg mechanism w’hich 
is normally out of engagement with the rack- 
bars, a swinging frame. In which said adding 130 
mechanism is mounted, and an operating-le¬ 
ver for depressing said swinging frame and 
throwing the adding mechanism into engage¬ 
ment wdth the rack-bars after the rack -bars 
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said pinion and moving it longitudinally tho 
grooved shaft, and connections between said 
operating-lever and swinging frame for actu¬ 
ating said frame when the lever is in certain 
5 of its positions; substantially as described. 

43 . The combination with an adding.mech¬ 
anism,of a transferring device in which is in¬ 
cluded a pinion which travels along a grooved 
shaft, a swinging frame in which said shaft 

lo is mounted, an operating-lever, a sliding bar 
which is adapted to be operated by said op¬ 
erating-lever, a rock-shaft which is operated 
by said sliding bar, a link connection between 
said rock-shaft and swinging f fame,and means 
15 controlled by the traveling pinion for oper¬ 
ating said rock-shaft to throw the pinion out 
of operative relation to the adding mechan¬ 
ism ; substantially as described. 

44 . The combination with an operating-le- 
20 ver, of a sliding bar which is adapted to be 

operated upon the movement of said lever, a 
spring connected to said sliding bar, a rock- 
shaft adapted to be actuated by the move¬ 
ment of said sliding bar, a toothed arm car- 
25 ried by said shaft, a swinging frame, a link 
connection between said swinging frame and 
rock-shaft, wherebjs when said rock-shaft is 
actuated by the sliding bar, said link is car¬ 
ried past dead-center, an adding mechanism, 
30 a transferring device in which is included a 
grooved shaft, mounted in the swinging frame, 
and a pinion, which is adapted to travel along 
said shaft and cooperate with the toothed arm 
of the rock-shaft to cause the lowering of the 
35 swinging frame; substantially as described. 

45 . The combination with series of inde- 
pendentlj^-movable keys, of rack-bars, one 
of which bars is common to a series of keys, 
a series of independentlj’-movable printing- 

40 segments connected to, and operated by, their 
respective rack-bars, an adding mechanism 
comprising independently-niovable adding- 
wheels which engage the rack-bars, said parts 
being so arranged that, when a key of a se- 
45 ries is operated, it initially moves the rack- 
bar to set its connected printing-segment in 
position, and means for engaging the initially- 
moved rack-bar with the adding-wheel and 
restoring said rack-bar and printing-segment 
50 to their normal positions, the movement of 
restoring said parts actuating the adding 
mechanism; sul^tantially as described. 

46 . The combination w’ith printing-seg¬ 
ments carrying type oh their peripheries, and 

55 pivoted sections mounted upon said segments, 
said sections alsocarrying type; substantially 
as described. 

47 . The combination with printing-seg¬ 
ments carrying type bn their peripheries, of 

60 pi voted sections mounted upon said segments, 
said pivoted sections also carrying type, and 
means for operating said pivoted sections 
upon the movement of the printing-segment, 
whereby a naught-type will be thrown into 
65 printing-line to the right of any actuated seg¬ 
ment; substantially as described. 

48 . The combination'of printihg-segments 


carrying type on their peripheries, of a piv¬ 
oted section carrying a naught-.type, said 
naught-type being normally out of tho print- 70 
ing-line, and means for throwing all of said 
naught-type into printing-line to tho right of 
any actuated segment, substantially as de¬ 
scribed. 

40 . The combination with printing-seg- 75 
ments, of pivoted sections carrying naught- 
type, and pins or lugs on the ends of said piv¬ 
oted sections, which extend over the next ad¬ 
jacent section; substantiall3" as described. 

50 . The combination with printing-seg- 80 
ments, of pivoted sections carrying naught- 
tj'pe which normally rest upon a support, the 
rear arms of said sections being curved so 
that when the segments are actuated, the 
arms will be moved to one side of said sup- 85 
port; substantiall}’^ as described. 

51 . The combination with printing-seg¬ 
ments, of pivoted sections, carrying naught- 
type, the rear arms of said sections normally’ 
resting upon a support which forces said arms 90 
upwardly when a segment is operated, and a. 
lateral projection on each of said arms, where¬ 
by, when one segment is operated, the arm 
carried thereby will be elevated, which, in 
-turn, elevates the remaining pivoted arms to 95 
the right thereof; substantially as described. 

52 . The combination with printing-seg¬ 
ments, of sections pivoted thereto carrying 
naught-type, the rear portions of said sec¬ 
tions being formed as curved arms, the inner 100 
faces of which are all described from a circle 

of which the axis of the segment is the center, 
the outer faces of said arms being also de¬ 
scribed from the same center, lateral projec¬ 
tions at the ends of said arms which extend 105 
over the next adjacent arm and a support 
upon which said arms normally rest, whereby, 
when any of said segments are operated, all 
of the pivoted arms to the right thereof will 
also be operated, the curved outer faces of no 
said arms being described from a circle hav¬ 
ing the axis of the printing-segment as its 
center when said arms are elevated, permit¬ 
ting any of the printing-segments to the right 
of the one^first operated, to be operated with- 115 
out disturbing the position of the arms; sub¬ 
stantially as described. 

• 53 . The combination with an operating-le¬ 
ver, of a slide-bar connected thereto, a piv¬ 
oted dog oa such slide-bar for operating the 120 
type-hammer, a pawl-carrying arm, a pawl 
mounted thereon, a ratchet-wheel, a feed-roll 
conjoined to said ratchet-wheel and a lug on 
said slide-arm for operating said pawl-carry'- • 
ing arm so that after the type-hammer has 125 
delivered its blow said lug will strike the 
pawl-carrying arm, and feed the paper, sub¬ 
stantially as described. 

54 . The combination with a sori(‘s of ]>rint- 
ing-type mounted on segments whicli are 13c 
grouped together, of a type-liammer station- 
arily mounted relative to said t^'pe, ineans 
for moving the segments to present diffei’ent 
type under th^ type-hammer, a notched rock- 
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rack-bars to their normal i)osition and actu¬ 
ating the adding-wlicels proportionately to 
the initial movement of their respective rack- 
bars, a traveling mechanism whicli is adapted 
5 to transfer numbers from one adding-wheel 
to the next in advance, said operating-lever 
placing said traveling mechanism in position 
and storing up power for operating the same; 
substantially as described. 

10 30 . In a calculating-machine, the combina¬ 

tion with an adding mechanism, of a trans¬ 
ferring device which is adapted to travel the 
length of said adding mechanism, and an op¬ 
erating-lever for placing said transferringde- 
15 vice in position to operate upon the adding 
mechanism, and at the same time, store up 
power in said traveling device, whereby, the 
adding mechanism is operated; substantially 
as described. 

20 31 . The combination with an adding mech¬ 

anism, of atransferringdevice which isadapt- 
ed to cooperate theiewith, said transferring 
device traveling along the adding mechan¬ 
ism, an operating-lever for storing up power 
25 for said transferring device, and a th’^-wheel 
whose momentum is utilized to operate the 
transferring device aflci- the stored-up power 
has become exhausted; substantiall3" as de¬ 
scribed. 

30 32 . The combination with an adding mech¬ 

anism, of a laterally-traveling transferring 
device, which is adapted to coojieratc there¬ 
with, an operating-lever for storing up xiower 
for said transferring device when said lever 
35 is moving in one direction, said power be¬ 
coming active when thelevoris moving in an 
opposite direction, and coiineclcd mechanism 
between said power and t ransferring device; 
substantially as described. 

40 33 . The combination wit h an adding mech¬ 

anism, of a transferring device, an operating- 
lever, and connections between said operat¬ 
ing-lever and transferring device, said con¬ 
nections comprising a segment which is oper- 
15 ated by said lever, a spring, a pinion meshing 
with the segment, fly-wheel, and a pawl-and- 
ratchet mechanism between-.said pinion and 
tly-whecl; substantially as described. 

34 . The combination with an adding mech- 
50 anisin, of a transferring device, comprising 
a rotatory member which travels along a 
grooved shaft, and means for rotating said 
shaft, said means also causing the travel of the 
rotary member; substantial!}^ as described. 
55 37 ). The combination with an adding mech¬ 

anism, of a transferring device, a jiinion for 
operating said transferring device, a grooved 
shaft upon which said pinion is mounted, an 
ci)crating'lcv'cr, a bell-crank lever which is 
60 actuated by said operating-lever for throwing 
the pinion from one side of the machine to 
the other, and a spring, connected to said 
boll-crank lever for returning the pinion to 
its normal position relative to the shaft upon 
65 which it is ,mounted; substantially as de¬ 
scribed. 

30, The combination with an adding mech¬ 


anism, of a transferring device, a pinion for 
operating said transferring device, a grooved 
shaft upon which said pinion is mounted, a 70 
bell-crank lever for moving said pinion from 
one end of the shaft to the other, a spring for 
returning said bell-crank lever and pinion to 
their normal position, mechanism for rotat¬ 
ing said grooved shaft, and an operating-ban- 75 
die for operating said bell-crank lever and 
shaft - driving mechanism; substantially as 
described. 

37 . The combination with an adding mech¬ 
anism, of a transferring device, a pinion or 80 
notched wheel wliich is included in said trans¬ 
ferring device, a grooved shaft upon wiiicli 
said pinion is mounted, a bell-crank lever for 
sliding said pinion along its shaft; means for 
rotating said shaft and'pinion, and an Oper- 85 
ating-lever for moving the bell-crank lever 
and also storing up power for the means which 
rotates the pinion and shaft; substantially 

as described. 

38 . ■ The combination with an operating-le- 90 
ver, of a cross-bar connected thereto, a bell- 
crank lever which is operated by said cross¬ 
bar, an adding mechanism, a transferring de¬ 
vice for the adding mechanism, a pinion for 
operating the transferring device, a grooved 95 
shaft, upon which said pinion is mounted, 
and means controlled by the operating-lever 
for rotating the shaft and pinion Mdien the 
bell-crank lever and pinion are returning to 
their noi’inal position; substantially as de- 100 
scribed. 

3 f>. The combination with an adding mech¬ 
anism, of a transferring device, and means 
for actuating said transferring device, said 
means traveling along the adding mechanism 105 
and being in operative position when moving 
in one direction only; substantially as de¬ 
scribed. 

40 . The combination with an adding mech¬ 
anism, of a transferring device, an oporatipg- 110 
lover, and connect ions between said transfer¬ 
ring device and operating-lever for throwing 
.said transfei’ring device out of operative po¬ 
sition, relative to the adding mechanism when 
said lever is moving in one direction; sub- 115 
stantiallv as described. 

41 . The combination witli an adding mech¬ 
anism, of a transferring device, which is 
adapt(‘d to travel along said adding mechan¬ 
ism, an operating-lever, and means, con- 120 
trolled by .said opcraling-lcver, for rendering 
the transferring device inoperative, said 
means also throwing said transfciTingdevice 
into ()i)crativc relationship to the adding 
meehanism, the operating-lever storing up 125 
powei* to actuate said transferring device 
when it is in an operative position, relative 

to the adding mechanism; substantially as 
deseribed. 

42 . ^i'he oombiuation wi.lh an adding nieeb- 130 
anisni,ofatransfcn ing device whieh includes 

a pinion mounted upon a grooved shaft, a 
sw inging frame in which said shaft is mount¬ 
ed, an operat ing-lovor, lucnns for rotating 
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meansoperated by said 
handle for imparting a step-by-stcp move¬ 
ment to the detajuing-bar until the same has 
released thedetaining-fingeiBof the key-bars; 

■ 5 substantially as described. 

<) 9 . The combination with the key-bars, of 
detaining-fingeiTs carried thereby; a detaiii- 
ing-bar, a lever to wh ich said bar is connected, 
a rack-bar connected to the lover, a pawl 
lo which is adapted to ctoperate with said rack-, 
bar, a pawl-carrying lever, and an operating- 
handle which actuates said pawl-carrying le¬ 
ver in certain of its positions, substantially 
as described. 

f5 70 . A key-bar for calculating-machines 
which is adapted to be pivoted at one end, a 
recess forming a stopband a finger which forms 
the lower wall of said recess; siibstarrtiaily as 
described. 

20 71 . The combination with printing - seg¬ 

ments carrying type on their peripheries, of 
type-carrying sections pivotally connected to 
said segments, the type on said pivoted sec¬ 
tions normally occupying a position some dis- 
?5 taiice away from the type of the segments, 
thertby providing a space between the two, 
and a type-hammer which is so arranged as to 
strike-in said space Avhen the printing-seg¬ 
ments and their connected type-parrying sec- 


863 

tions arc in a normal position; siibsiantially 30 
as described. 

72 . The coinlunatioji with printing - seg¬ 
ments carr5Hng typo on their peripheries, at 
type-carrying sections pivotally connected.to 
said segments, the type on said pivoted sec- 35 
tions normally occupying a position some dis¬ 
tance away ffom the type of the segments, 
thereby providing a space between the two, 
a type-haiiimer which is so arranged as to 
strike in said space when the printing-sog- 40 
ments and their connected type-carrying sec¬ 
tions are in a normal position, meebanisin for 
moving said segments so that they will pre¬ 
sent typo in the path of the type-hammer, and 
means for moving all of the pivoted segments 45 
to the right of an actuated segment, to fill up 
the space before mentioned, so that said piv¬ 
oted sections will present their type to the 
type-hammer and make a printing-line in 
which the type on the actuated segments are 50 
included; subatantially as described. 

In testimony whereoi I have affixed my Sig¬ 
nature, in preselico of two witnesses, this fith 
day of Sentember, 189 G. 

‘ DE KEKNIEA J. T. HIETT. 

Witnesses: 

• F. R. Cornwall, 

Hugh K. Wagner. 
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shaft upon which the type-hammer is mount¬ 
ed, a paper-carrying frame slidingly mounted 
upon said shaft, and a latch on said frame for 
engaging the notclies the sliaft, whereby 
5 tlie frame is laterally adjustable relative to 
the type-hammer, substantially as described. 

55 . The combination with a notched rock- 
shaft, of a type-hammer carried thereby, a 
frame mounted upon said shaft and a spring 
to arranged on said frame and adapted to en¬ 
gage the notches in the rock-shaft to hold the 
frame in an adjusted position; substantially 
as described. 

50 . The combination with an adding mech- 
15 anism, of cam-wheels, printing-seginents, and 
means cooperating with said cam-wheels to 
determine the jmsition of the printing-seg¬ 
ments when it is desired to print the total 
amount in the adding mechanism; substan- 
20 tially as desci’ibed. 

57 . The combination with an adding mech¬ 
anism, composed of independenth'-actualod 
wheels, cam-wheels conjoined to said adding- 
wheels, printing-segments and means cooper- 
25 ating with the cam-wheels and printing-seg¬ 
ments for alining the type on the printing- 
segments to correspond with the amount con¬ 
tained in the adding mechanism; substan¬ 
tially as desci’ibed. 

30 58 . The combination with an adding mech¬ 

anism, composed of independently-actuated 
wheels, of cam-wheels conjoined to the add¬ 
ing-wheels, printing-segments, and stop-bars 
which are adapted to abut against said cam- 
35 wheels to determine the position of the print¬ 
ing-segments; substantially as described. 

50 . The combination with an adding mech¬ 
anism, of cam-wheels carried thereby, stop- 
bars adapted to abut against said cam-wheels, 
40 a shoulder on each bar^ and printing-seg¬ 
ments provided with pins which are adapted 
to cooperate with said shoulders; substan¬ 
tially as described. 1 

(10. The combination with the keyboard, of 
45 an adding mechanism, cam-wheels in said 
adding mechanism, rack-bars, a total-key 
which is adapted to release all of said rack- 
bars, printing-segments which arc connected 
to said rack-b(irs, and stop-bars which arc 
50 adapted to be engaged by the printing-seg¬ 
ments and be forced against the cam-wheels 
when the total-key is operated, to determine 
the position of the printing-segments; sub¬ 
stantially as described. 

55 Cl. The combination with the keyboard, of 
rack-bars, controlled thereby, printing-seg¬ 
ments connected to said rack-bars, an adding 
mechanism containing cam-wheels, stop-bars 
which arc adapted to be forced against said 
60 cam-wheels when the printing-segments are 
operated, springs for normally holding the 
said stop-bars aw.ay from tho catn-wheels and 
a total-koy for releasing all said rack-bars and 
throwing the stoj)-bars, which cooperate with 
65 the cam-wheels, into position to be engaged 
by the print i ng-segmen t s; substan t ially as de- 
scribed. 


02. The combination with a total-key, of 
a cross-bar connected thereto, rack-bars to 
which the printing-segments are connected, 70 
trips for said rack-bars which trips are adapt¬ 
ed to be thrown when the total-key is oper¬ 
ated to release all of the rack-bars, a swing¬ 
ing frame carrying stop-bars which frame is 
also operated to throw said stop-bars into en- 75 
gagement with the printing-segments when 
said total-key is operated, an adding mechan¬ 
ism, printing-segments, and cam-wheels in 
the adding mechanism with which said stop- 
bars cooperate after they are engaged by 80 
the printing-segments; substantially as de¬ 
scribed. 

G 3 . The combination with rack-bars,springs 
for forcing said rack-bars forwardly, an add¬ 
ing mechanism, cam-wheels in the adding 85 
mechanism, printing - segments, stop - bars 
which are adapted to engage the printing-seg¬ 
ments and be forced against the wheels, and 
springs which exert a tension to force said 
stop-bars away from the cam -wheels, the 90 
sprinj^of the rack-bars being master-springs, 
by which the stop-bar springs are compressed; 
substantially as described. 

G 4 . The combination with the keyboard of 
a calculating-machine, of the operating-le- 95 
ver, and a device which is adapted to be op¬ 
erated after the keys are depressed to retain 
the ke^'s in their depressed position until two 
or more operations of the opei’ating-lever have 
been performed; substantially as described. 100 

G 5 . The combination with the keyboard of 
a calculating-machine, of a notched sector, a 
lever having a yielding detent for cooperat¬ 
ing with the notches in said sector, means 
carried by said lever for retaining the keys in 105 
a depressed position and an operating-handle 
for operating said lever at each operation of 
the handle; substantially as described. 

CG. The combination with the keyboard of 
a calculating-machine, of a notched sector, a no 
lever cooperating with said sector, a detain- 
ing-bar carried by said lever for cooperating 
with the detaining-fingers of the keyboard, 
a rack-bar carried by said lever, a pawl in<en- 
gagement with said rack-bar, and an operat- 115 
ing-lever for moving said pawl at each opera¬ 
tion; substantially as described. 

G 7 . The combination with the keyboard of 
a calculating-machine, in which keyboard 
are included retaining-fingers, of a retaining- 120 
bar, which cooperates with said retaining-fin- 
gers in said keyboard, an operating-handle 
and connected mechanism between said re- 
taining-bar and the operating-handle, where¬ 
by, at each operation of said handle, said re- 125 
taining-bar is moved a step, the final step re¬ 
leasing the retaining-fingers and permitting 
the kej^s to rise from their depressed position; 
Biibstaiitially as described.' 

G8, The combination with the koj^-bars, of 130 
detaining-fingers carried thereby, a detain- 
ing-bar whicli is adapted to cooperate ^yith 
said fingers, a lever for moving said bar into 
and out of engagement with the fingers, an 
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To all whom it maif concern: 

Be it known that I, Dorr E. Felt, a citi¬ 
zen of the United State.t, residing in Chicago, 
in the county of Cook and State of Illinois, 
5 have invented a new and usefnl Improve¬ 
ment in Duplicating Printing Mechanism 
for Adding-Machines, Type-Writers, Ac., of 
which the following is a specification. 

I have been led to this invention in my en- 
lo deavors to provide calculating-machines hav¬ 
ing recording mechanism with means whereby 
the recording mechanism might print not only 
an original but a duplicate list of the num¬ 
ber added and the sums or results; but while 
15.the invention has been devised with special 
reference to calculating-machines it may be 
used with advantage in any type-writing ma¬ 
chine or machine in which type-wri ting mech¬ 
anism is used. 

20 By means of the invention I am enabled to 
print simultaneously an original and a dupli¬ 
cate copy by using a single set of type and a 
single ink-ribbon and without the employ¬ 
ment of any carbon or manifolding paper 
25 whatever. This result is obtained by mak¬ 
ing the duplicate copy upon thin transparent 
paper and feeding it and the paper for the 
original upon the opposite sides of the inkrib- 
bon, so that both papers are impressed by the 
30 same impact of the type or type-hammer, the 
character being thus printed in reverse upon 
the back of the duplicate sheet, but showing 
through it, so as to be distinctly readable upon 
the front. I operate both papers together by 
35 one set of feed-rolls and provide guiding de¬ 
vices which shall separate the sheets as they 
approach the printing center, so that they 
will pass upon opposite sides of the ribbon. 
If a duplicate is not needed or desired, the 
40 transparent paper need not be fed to the 
rolls, so that no waste of paper occurs at such 
times. 

The nature of my invention will be moro 
fully understood from the description which 
45 I give below and from the accompanying 
drawings, in which— 

Figure 1 is a sectional view of that portion 
of a calculating-machine to which the inven¬ 
tion relates. Fig. 2 is an elevation of the 
50 paper-guiding devices. Figs. 3 and 4 are 
sections on the line 3 3 and 4 4 , respectively, 


of Fig. 2. Fig. 5 is a perspective showing 
the two' paper sheets or strips in the act of 
passing the ribbon. BTg. 0 shows the oppo¬ 
site sides of the printed duplicate sheet. 55 

In said drawings, A repreeOnts a segment 
carrying the type; B, the hammer for impress¬ 
ing the paper and ribbon upon the type; C, C', 
and C^the paper feed-rolls; D, the machine- 
frame supporting the paper-guides, and E the 60 
ink-ribbon. 

\y is the strip or sheet of paper on which 
the original copy is printed, and Y is the 
strip or sheet of thin or transparent paper, 
and both are fed through the rolls shown at 65 
the same time when the machine is used in 
producing duplicates. After leaving the 
rolls, before they reach the ink-ribbon, the 
papers are separated by suitable guides, so 
they will pass at opposite sides of the ribbon. 70 
My preferred construction,, which is illns- 
trated, is best adapted to act upon the paper 
when the latter is cut angling at its ends, 

(see Figs. 2 and 5 ,) the angle upon one strip 
being reversed from that on the other. This 75 
manner of cutting forms a point xc upon the 
advance end and at one side of the strip W, 
and a similar point 1/ upon the advance end 
and at the opposite side of strip V. 

When the ^per issues from rolls C and C^, 80 
it comes against guiding-faces upon the frame 
D, which are adapted to form a slight longi¬ 
tudinal bend or twdst in it, the guiding-face 
of one side being adapted to deflect the pa¬ 
per from the plane of the guiding-face at the 85 
other side. Thus the face F is adapted to 
force the paper rearwardI3",while the face F' 
allow^s it to move upward in a straight verti¬ 
cal plane. The defiectioo imparted to one 
side of the paper by the face F carries that 90 
side of the paper to a plane in the rear of the 
ink-ribbon, and consequently when the pa¬ 
per has been fed to the point indicated at 
Fig. 2 the point xo of the original sheet W 
will stand back of the ribbon, as plainl^’^seen 95 
at Fig. 3 . At the same time the point xj upon 
the duplicate sheet not being deflected from 
a straight vertical plane will move up in front 
of the ribbon, as seen at Fig. 4 . If now a 
further movement'be imparted to the rolls, 100 
the two sheets of paper will separate and 
pass the ribbon at opposite sides of the lat- 
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ter because of the positions to whicli their 
advance poinits have been diretjted, as above 
described, sif h advance pointa leading the 
respective sheets in their further movement 
5 and insuring!their entering the proper paths 
atdifferenisidesof the ribbon j but for greater 
certainty in ihe separation of the two sheets 
or strips of ^per I prefer to mount the rib- 
bon*shields H and upon a spring-arm G, 
lo secured to thje frame D at G', the arm G ex¬ 
tending across the path of the papep, and the 
shield H, preferably formed in one piece with 
it, and operate said arm by hand through the 
medium of a lever G*, pivoted upon the frame 
15 D at Gl By moving said lever the ribbon- 
shields are cinied backward to the position 
shown at Fift 4 , and thereby the shields are 
prevented from interfering with the proper 
movement of the strip Y, and I thereby also 
20 move the ribbon back, so that said strip can¬ 
not fail to paiss in front of it. At the same 
time by thus moving said shields the point ! 
w of the other strip is with greater certainty 
guided back of the ribbon. As soon as the 
25 papers are thus properly started the operator 
releases the lever G* and it falls back to its 
normal position under the power of the spring 
G*, carrying the shields and ribbons also back i 
to their operating positions. From this time 
30 of course the two paper strips will move un¬ 
interruptedly in their proper paths, and both | 
will be printed at the same operation and 
from the same ink-ribbon, the impression 
upon the duplicate strip being a reverse im- 
35 pression,which, however,will be visible upon 
the other side of the strip by reason of its 
transparent character. The ribbon-shields 
H’and H’may also be mounted upon the arm 
G, and one of them may be integral with said 
40 arm, though this is not essential, as these 
shields are not perceptibly moved by the 
G. I do not in this construction need to 
waste "the duplicate paper when duplicates 
are not desired, as the feeding of that paper 
45 can be avoided by severing it just before it 
enters the feed-rollerfi. The use of it may be 
resumed at any time by again entering It be¬ 
tween the rolls C and C'. 

J represents a paper-cutting edge su pported 
50 by the frame D in proper position for sever¬ 
ing the paper whenever necessary. 

It will be. noticed tiiat the shields>above 
mentioned prevent any contact by the ribbon 
with the paper except at the narrow space in 
55 the eenterwhere the printing is done, so that 
all sm ud gi ng or soil i n g of the paper is avoided. 

I claim— 

1 . The combination with printing devices 
of paper-feed rolls and paper-guides F and F' 

60 the latter acting to impart a longitudinal bend 
or twist to the paper, substantially as speci¬ 
fied. 

2 . The combination with impression devices 
^d a single ink-ribbou, of papar-feed I'olls j 
for feeding the sheets of paper, gjides adapted 


to impart a slight longitudiual bend or twist 
to the paper, and means for temporarily mov¬ 
ing the ribbon at one side away from its nor¬ 
mal position, substantially as and for the pur¬ 
pose set forth. 70 

3 . The combination with the ink-ribbon, of 
pressure feed-rollsacting to deliver two asso- 
ciatcKl strips of paper to the printing devices, 
and bearing upon the paper throughout its 
width, and guiding devices located between 75 
the ribbon and feed-rolls and acting to*sepa¬ 
rate the strips so they will pass upon oppo¬ 
site sides of the ribbon, substantially as speci¬ 
fied. 

4. The combination with the ink-ribbon, of 80 
pressure feed-rolls acting to deliver two asso¬ 
ciated strips of paper to the printing devices, 
and bearing upon the paper throughout its 
width, and guiding devices located between 
the ribbon and the feed-rolls and acting to 85 
engage and separate the ends of the strips so 
they will pass upon opposite sides of the rib¬ 
bon, substantially as sp^ified. 

5. The combination with the ink-ribbon, of 
pressure feed-rolls acting to deliver two asso- 90 
dated strips of paper to the printing devices, 
and bearing upon the paper throughout its 
width, and guiding devices located between | 
the ribbon and the feed-rolls, said devices be- 1 
ing movable at will and acting to separate the 95 
strips and direct them to opposite sides of the 
rib^n, substantially as specified. 

6. The combination with the ink-ribbon and 
feed-rolls acting'to deliver two associated 
strips of paper to the printing devices, of loo 
means for deflecting the ribbon from its nor¬ 
mal plane, substantially as specified. 

7 . The combination with the ink-ribbon and 
feed-rolls acting to deliver two associated 
strips to the printing devices, of stationary 105 
guides F and F' imparting a slight twist to 
the paper, and means for deflecting the rib¬ 
bon, substantially as specified. 

8. Thecombination with the ink-ribbon and 

feed-rolls acting to deliver two associated no 
strips the printing devices, of stationary 
guides F and F' imparting a slight twist to 
the paper, and a movable device for deflect¬ 
ing the ribbon at will, substantially as speci¬ 
fied. 115 

9 . The combination with the ink-ribbon and 
feed-rolls acting to deliver two associated 
strips to the printing devices, of guiding de¬ 
vices acting to position the ends of the strips 
asset forth preparatory to separation, sub- no 
stantially as specified. 

10 . The combination with the ink-ribbo4 
and pressing feed^rolls feeding two closely- 
assoviated strips of paper toward one side of 
the ribbon, of means for separating the ends 125 
of the strips and guiding one of them to the 
other side of the ribbon, substantially as 
specified. 

11 . The combination with the ink-ribbon 
aud pressure feed-rolls feeding the two asso- 130 
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ciated strips of paper tiaviug their ends cut and the paper-feed rolls, of movable shields 
in angling directions, of means for deflecting H and H®, substantially' as specified, 
one side of the paper to the rear of the rib- 14 . The combination with the ink-ribbon 
bon, and means for correspondingly deflect- and paper-feeding devices, of shields inter- 
5 ing the ribbon, substantially as specified. posed between the ribbon and the paper at 

12 . The combination with the ink-ribbon both sides of the printing center and prevent- 
and pressure-rolls feeding two nlosely-asso- ing smudging of the paper, substantially as 
ciated strips of paper, of means essentially specified. 

such as described for separating the ends of DORR £. FELT, 

lo the strips as they approach the ribbon, sub- AVitnesses: 

stantially as specified. Edw. S. Evarts, 

13 . The combination with the ink-ribbon H. M. Munday. 
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To all ivhonv it may concern: 

Be it known that I, William Henry Pike, 
Jr., a citizen of the United States, residing at 
“St . Louis, in the State of Missouri^, have in- 
5 vented a certain new and useful Improvement 
in Printing Attachments for Calculating-Ma¬ 
chines, of which the following is a description, 
reference being had to the accompanying 
drawings, forming part of this specification, 
lo My invention, although capable of use in 
various diftcrent relations, is shown as an at¬ 
tachment for'the w'ell-known form of calcur 
lating-machine now upon the market known 
as the/* Burroughs’ Registering Accountant,” 
15 which is manufactured under and in accord¬ 
ance with a series of patents granted to Wil¬ 
liam S. Burroughs, of St. Louis, Missouri, the 
earliest of which are Nos. 388 , 116 , 388 , 117 , 
388 , 118 , and 388 , 119 ,.dated August 21 , 1888 , 
?o and later ones of which are No. 420 , 618 , dated 
February 4 , 1890 ,and Nos. 604,963 and 505 , 078 , 
dated September 12, 1893 . Reference may 
be had to these patents for a detailed explana¬ 
tion of the operating mechanism of the ma- 
25 chine, it being sufficient for the purpose of 
the present application to illustrate and de¬ 
scribe in detail the novel printing attachment 
constituting my present invention. 

The machine illustrating the application of 
30 my improvement is primarily an addihg-ma- 
chine and is extensively used in banks and 
counting-houses for listing the amounts of 
chocks or other items and totalizing the same. 
As this and other machines have been hereto- 
35 fore constructed and used the several amounts 
of the checks or other items to be listed were 
printed in a single column upon a paper strip 
carried inn supply-rollnipon the machine and 
led thence through the printing attachment. 
40 It frequently happens in the ordinary use of 
those machines that a very large number of 
items are consecutively listed—as in banks, 
where a single machine may be used each day 
to list many thousands of checks—and the re- 
45 suit lia.s been that in such instances, owing 
to the necessity for printing the amounts in 
a .single eoluinn, the completed list w as apt to 
consist of an cxce.ssively-long column of llg- 
. ureaupon asinulo nai'i'ow atripof papoi*, t.hiis 
'go prcMcnting the list In a somewhat inconven¬ 


ient form for either examination or hatidling 
and preservation. 

It is the object of my present invention to 
provide a device adapted to receive compara 
lively wide sheets of paper of any desired 55 
length upon which the items to be listed may 
be print^ in successive parallel longitudinal 
colnmns side by side and any desired length, 
the length of the colnmns being regulated as 
desired within the limits of the length of the 60 
sheet of paper employed. 

To this end my invention consists in a novel 
printing attachment adapted to accommodate 
wide sheets of pape^forthe purpose described 
and by means of which the printing can be 65 
readily examined by the operator at any time 
desired and by which a series of columns of 
uniform length may be readily and convene 
iently printed side by side upon the sheet of 
paper. The amounts may be totalized at the 70 
bottolu of each column and carried forward 
to thh'top of the succeeding colnmn, if de¬ 
sired, or they may be totalized only at the 
bottom of the last column in the series. 

Having thus premised a general statement 75 
of the nature and object of m.y invention, I 
will proceed to a more detailed explanation 
of it by reference to the accompanying draw¬ 
ings, in which— 

Figure 1 is a side elevation of the right side 80 
of a machine such as described and embody¬ 
ing my present invention, with a portion Of 
the'casing of the machine broken away to 
expose the printing devices within; Fig. 2, a 
correspendingview of the left side of the ma- 85 
chine; Fig. 3 , a rear elevation of the ma¬ 
chine with the parts in the position shown 
in Fig. 1 ; Fig. 4 , a front elevation of the 
printing attachment removed from the ma¬ 
chine; Fig. 5 , a front view' of it, looking at it 90 
in approximately the direction of the arrows 
in Figs. 6 and 7 , with the paper - carriage 
thrown back as in those views; E’ig. 6, an ele¬ 
vation of the right side of theprinting attach¬ 
ment with the swinging frame carrying the 95 
platen-roller throw'n backward aud wdth the 
gear-wheel and cooperating part.s of the bell- 
ringing dovieo show n ill Fig. 1 removed; Fig. 

7, A veirit«wl a«oiion ihi'oui'h the printing at- 
tnchinent approximately on the line 7 7 of 100 
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Figs. 4 and 6; Fig. 7 *, a sectional detail of 
the grooved shaft; Fig. 8, an enlarged detail 
of the gear-t^heel of the oell-ringing device 
with its spring-casing in section; ftg. 9, a ver- 
5 tical section!of Fig. 8 and«associated parte; 
Fig. 10 , an elevation of the right side of the 
printing att^hment, showing a modified con¬ 
struction ana arrangement of the parts; Fig. 
11, a corresponding view of the left side of 
lo the printing attachment; Fig. 12, a vertical 
section of the same on the line 12 12 of Fig.* 
13 , and Fig.j 13 a detail view partly in rear 
elevation and partly in section. 

The same letters of reference are used to 
15 indicate corresponding parts in the several 
views. 

A is the casing of the machine, containing 
the operating mechanism,which it is unneces¬ 
sary to illustrate or describe in detail. 

20 B are the numbered keys of the machine 
arranged in a series of parallel rows in the 
top of the casing, there being nine keys in 
each row, as shown in Figs. 1 and 2, and 
there nsaail|r being nine rows of the keys in 
25 the machines now in use. The keys in each 
row are numbered consecutively from front 
to rear (from left to right in Fig. 1) with the 
nine digits, and the several rows of keys rep¬ 
resent different denominations, that upon the 
30 right (shown in Fig. 1) representing units of 
cents, the next to the left tens of cents, the 
next units o| dollars, the next tens of dollars, 
and so on to l|he ninth or left-hand row, (sho wn 
in Fig. 2 ,) in Which the keys represent millions 
35 of dollars. Qn such a keyboard any amount 
from one cent to nine million nine hundred 
and ninety-nine thousand dollars and ninety- 
nine cents may be indicated, as will be readily 
understood without further explanation. 

40 C is the operating-lever of the machine, by 
means of which, after the proper keys B to 
represent the amount to be added and printed 
have been slightly depressed or set, the ad¬ 
dition and printing are effected by pulling the 
45 lever C forward to its limit of stroke and then 
releasing it.and permitting it to return to 
normal position, such return being effected 
by a suitable spring within the machine. 

So much of the printing mechanism as is 
50 necessary to an understanding of my present 
invention is exposed to view by the broken- 
away portion qf the casing in Fig. 1, where 
the series of tj^pes cooperating with the right- 
hand row of keys is shown. There are nine 
55 of such series or rows of types arranged side 
by side and close together, one row corre¬ 
sponding to and cooperating with each of the 
rows of key$ B. The types in each row are 
arranged in five pairs, as shown, each pair 
60 being carri^ by an independent type-bar or 
plunger D, the five plungers D in each row 
being mounited upon and carried by a sector- 
plate E, which is hung at its extreme forward 
end upon a^t.ranavcrse rod ©xtondinpf across 
65 i.lio upper central part of the machine. (Not 
here shown.) Eacli plunger D is provided 
with two pins a h, the former of which is nor¬ 


mally seated in a notch in the edge dt the.^H 
sector-plate £ and the latteivof which pro-l^H 
jects through a sfot in said plato and serves 
to hold the plunger in position and guido it|^| 
in its movement independently of the plate* 

E. The uppermost tfpe in each row is a 
cipher, and those below It represent tho nlno 
digits in regular order from to ** 9 .’* A 
roller F, hereinafter referred to, constitutes 
the platen with wdiich the types cooperate, 
and an iiiking-ribbon G passes vertically be- 
tw'een said roller and the tj^pes. H 

The foregoing explanation wiU bo suificiont sH 
for a general understanding of the operation H 
of the machine independently of my present H 
invention, which operation is as follow^s: W 
When any key B in a given row is depressed V 
and the lever G then drawn forward to its 85 1 
limit of movement, the sector-plate E corre- 1 
spending to such row of keys will be first I 
swmng upward until its type corresponding I 
to the operated key is brought approximately | 
to the printiug-pointjn front of the center of 90 
the platen-roller F, and then, after being 
brought to such position, the plunger D carrj^- 
ing such type is thrown rearward and presses 
the inking-ribbon G against the roller F to 
print the amount represented by such type 95 
upon the strip or sheet of paper which may 
be passed between the roller F and the iuk- 
iug-ribbon G, after which, upon the release 
of the lever C, tho parts all return to their 
normal position. 100 

' Before proceeding to a detailed description 
of my novel printing device I may explain 
that in Fig. 1 the low'erraost or left-hand key 
B is partially hidden by a special key II, 
which stands in front of such key B in said 105 
view. This key II is the repeating-key of 
the machine, by depressing which and engag¬ 
ing it in its depressed positionanyof the keys 
B which have been previously depressed will 
be retained in depressed or set position until no 
the key II is released. By means of the key 
H, therefore, whenever any given amount is 
to be successively printed several times the 
proper ke3"s B may be depressed, and then 
maintained in depressed position by means 115 
of the key II while the lever C is operated as 
many times as it is desired to print the amount 
represented by such keys. In Fig. 2, also, 
the lowermost or right - hand key B is par¬ 
tially hidden by a special key I, which is the 120 
totalizing - key. In addition \o the means 
above described for printing at each opera¬ 
tion of the machine an amount correspond¬ 
ing to the particular keys B which are oper¬ 
ated or set at sucl^ operation the machine is 125 
provided with means for adding together the 
amounts printed at successive operations and 
preserving a total of them, and whenever it 
is desired to-print such total amounts, as at 
the foot of a column of listed items, the spe- 1 j 
cinl key I is depressed and the lever C oper¬ 
ated, wliereupon siicli total amount will bo 
printed upon the strip or sheet of paper at 
the foot of the column. Tho key I is also 





T 


4 * ^ A 


605,864 


«5 


30 


35 


40 


45 


50 


55 


Co 




ployod as a releasing or resetting key, by 
eans of which if an error be made in de- 
essing the koj^s B and it be desired to re- 
ore the depressed keys to normal position 
m.iy be accomplished by depressing the key 
before the lever C is operated. The key I 
also employed to restore the keys B to nor- 
lal poi^ition after they have been depressed 
land held in depressed position by means of 
the k^II during successive operations of the 
lever C, as above described. These special 
keys n and I form no part of my present in^ 
vention and are employed in the machines of 
this character now in general use, so that no 
description of the particular means by which 
or manner in which they accomplish the re¬ 
sults above mentioned need be given here. 

Having now explained so much of the old 
machine as is necessary to an tinderstanding 
of my present invention, I will proceed to an 
explanation of the latter. 

With the type of any character and their 
suitable operating appliances I combine a 
plajten or support for a sheet of paper, means 
for supporting the said platen so that it can 
be set indifferent positionsopposite the type, 
and means for moving the platen or the i>aper 
a st^ as required to print the lines succes¬ 
sively one under the other in each position of 
the platen to print columns of any desired 
length side by side. 

The platen may be of any desired construc¬ 
tion and may bo curved to a greater or less 
degree of a size to support the entire sheet 
swinging about the center of the curve, or, as 
shown, it may be cylindrical. 

In such case, as shown in Figs. 1 to 5 , there are 

secured to the rear side of the casing A of the 

machine, near its.lower edge, two upwardly- 

projecting and outwardly-curved brackets or 

side frames J K, which serve to support all of 

the devices to be now described as part of the 

novel mechanism constituting my invention. 

Journaled at its opposite ends in bearings in 

the upper ends of the respective side frames 

J K is a shaft L, upon.which is secured a 

rubber-faced feed-roller M, in this instance 

divided into three sections, as shown in Figs. 

4 and 5 . At its right-hand end. Figs. 2 and 3 , 

the shaft L has fast upon it a ratchet N, with 

which cooperates a pawl O, Fig. 2, carried 

'by an arm P, loosely hung at its forward end 

upon the shaft L beside the ratchet X and 

having connected to its rear end the upper end 

of a link Q, whose lower end is connected to 

the rear end of an arm R, which is secured at 

its forward end upon a rock-shaft S, journaled 

in the side frame K,and having rigidly secured 

upon its end opposite the arm R an upwardly- 

projecting and forwardly-bent lever T, the 

lovtty T^ vftQk-fth“^*- ^ W 

a bell-crank lover having the shaft S as its 

fulcrum. A colled spring U, connected at its 
upper end to the side frame Iv and at Its lower 
oud to the arm 11 , starves to pull iJie hitler up 
ward 0*101 yieldingly hold the liell tutiitU leiei 
igid iMHineeted parls hi iioi iiutl posllloii Tlu 
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movement of such parts under the stress of 
the spring U is limited by means of a thin 
arm or plate V, carried by the link Q and con- 70 
tacting at its upper end with a fixed stop- 
pin W. 

Located within the machine is a lever X, 
whose upper end is shown in Fig. 2, which 
lever is so connected with the main operating- 75 
lever C of the machine,by means unnecessary 
to illustrate or describe here, that whenever 
the lever C is pulled forward to its limit of 
movement the upper end of the lever X will 
be thrown rearward and a stud Y, which it 80 
carries, be caused to contact with the lever T 
of the bell-crank and press the upper end of 
said lever slightly rearward, thereby rocking 
the bell-crf^nk against the stress of the spring 
U and lowering the rear end of the pawl-car- 85 
rying arm P, and thus permit the pawl O to 
slip over and engage the next lower tooth 
upon the ratchet N of the feed-roller M, with 
the result that when the operating-iever.Cis 
released and the parts return to normal posi- 90 
tion the pawl O will advance the ratchet N 
the space of o.ne tooth and turn the feed- 
.roller M a corresponding distance. ' 

The platen is shown in the form of a roller 
F, which is also, preferably, a rubber-faced 95 
roller and bears upon the roller M when the 
parts are in operative position, as in Figs. 1 , 

2 , and 3 , and the strip or sheet of paper is 
passed between them, so that when the roller 
M ^ actuated at each operation of the ma¬ 
chine in the manner and by the means just 
described the paper will be slightly advanced 
to bring a fresh surface to the printing-line. 

The roller F is mounted in the frame, which 

is supported by and adapted to be*swung for- 10$ 
wardly and backwardly upon and slid longi¬ 
tudinally of a rod A', which is fixed at oppo¬ 
site ends in rearwardly-projeoting ears upon 
the upper ends of the fixed side fmmes J K, 
this rocking and longitudlDally-movloff frame 
constituting the paper-carriage of the ma¬ 
chine. The rod A' is best shown in Figs. 3 , 

4, and 5 , being also shown in section in Fig. 

7, and the opposite ends of it, where it is fixed 
in the frames J K, in Figs. 1 , 2, and 6. The 
rocking frame or paper-carriage in which the 
roller F is flupporijed is best shown in Figs. 

3, 4, and 6, but also in Figs. 1 , 2 ,6, and 7 . It 
consists of a cross-bar B', provided at its op¬ 
posite ends with upturned arms Cy,in which 
the opposite ends of the spindle of the roller 
F are journaled, aud provided upon opposite 
sides of its middle with downwardly-extend¬ 
ing supporting-arms D', whose lower ends sur¬ 
round and fit the rod A', so as to freely turn 
and slide longitudinally upon the latter. The 
paper-caiTiage is thus free to be swung for- 

mn«i itmvrkwnrt) 80 aS to bring tke roller 
F into contact with the roller In Fig. 1 , 
or to carry H upwanl and backward end away 130 
from wald roller, an in Klga. 6 , 6 , a 6 d 7 , and U 
iiIho rr«*o to Im ulld longitudinally 6 * the 
A', for llio piirpoHo liHriiinafler 4 splalnea, 

’I’lio liglil. Iifiini Hido Hi'iii iy tit llil4V*ep#p-«as» 
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riage is pi){>loiiged a considerable distance be¬ 
yond the .roller F to form a handle E', b}" 
means of vhicli the frame mriy bo rocked for¬ 
ward and Mickward and moving along the rod 
5 A', as'hei’iinafter described. 

Firmly ^cured at its opposite ends in the 
upperencU of the side arms C', above the jour¬ 
nals of thji spindle of the. roller F, is a rod F', 
to the unccr side of which is rigidly secured 
lo a curved napOr-guide G', extending forward 
over and vtting against the iiiiper surface of 
the roller F, the forward edge of this guide 
being cut*)ut, as shown in Fjg. 4 , to form for¬ 
wardly-expending fingers G" with wide spaces 
1$ between tjiem. To further guide the sheet 
of paper around the roller F, there are pro¬ 
vided cniived Springs IF, Fig. 4 , which are 
hooked at their upper rear ends over the rod 
F' (in grdoves therein) and extend thence 
20 through h^les in the ciirved guide-plate G', 
and thencA forward beneath the fingers G" of 
the latterJplate and around the forward side 
of the rolSr F, and thence rearward beneath 
the same,iand are secured at their lower rear 
25 ends tn tltt longer paper-guide 1 ', Figs. 4, 5 , 
and 7 , the( latter consisting of a sheet-metal 
strip extending from side to side of the paper- 
carriage ahd secured at its forward edge upon 
lugs J^uppn the upper surface of the cross- 
30 bar B' of iaid carriage, as shown in Fi^r 3 , 
4 , and 7 . i The rear edge of this plate I' is 
curved ddwuwardlj’, as shown, and near its 
middle is -‘provided with a depending guide¬ 
way K' fot a narrow strip of paper. Figs. 3 and 
35 6, for a purpose hereinafter explained. 

At* its i^ght-hand end the spindle of the 
roller F projects through the side arm C' of 
the paperWrriage and has secured upon it a 
milled thamb-piece L', (best shown in Figs. 
40 3 , 4 , and 5 ;) by means of which the roller may 
be readily turned in either direction when 
thrown b^kward away from the roller M, as 
in Figs. Ghnd 7 . In Such position the sheet 
of paper upon which the printing is to be done 
45 is inserted by placing its upper forw ard edge 
upon thedower guide-plate I', Fig. 7 , and 
pressing it forw’ard until it catches between 
the undef surface of the roller F and, the 
spring-gifides IF. Upon then turning the 
50 roller F fqrward by moans of the thumb-piece 
L' at its ^ight-hand end the sheet of paper 
will be diawn forward and upward and car¬ 
ried thence rearward beneath the upper guide 
G' and paiss thence outw^ard beneath the rear 
55 edge of sajid guide as it is advanced. When 
the sheet bf paper has been thus inserted in 
proper position, the paper-carriage will be 
thrown mward and the roller F allowed to 
rest upomthe roller M, as in Figs. 1, 2, 3 , and 
60 4 , wheredton the movement of the roller JNf 
* at each operation of the machine, as hereto¬ 
fore explained, will cause the roller F to turn 
with it and advance the sheet of paper. The 
several sections of the roller 31 contact with 
65 the roller F in the spaces intermediate the 
spring-gipdes IF, passing around the roller 
F, as will appear from Figs. 4 and 5 . 


From tiie foregoing description it will 
understood that upon inserting a sheet of p^^^| 
per ill the luanner described and sliding 
paper-cai^'iage to extreme right-hand positio^^^l 
the left-hand end of the roller F and left-hai^^^H 
edge of the paper will be brought opposite 
printing-point and that with the parts in 
position a coin ran of figures at the left-hau^^^| 
side of the sheet of paper ma}' be printed thero^^H 
on by consecutive operations of the machincl^^H 
It will be fui*ther Understood that after sucl^^H 
a column has been printed the paper-carriag4^^| 
may be thrown backw'ard to carry the roller^^l 
F aw'ay from the roller M and the roller F be 
then turned backward by means of the thumb- 
piece L' at its right-hand end until the head 
of the printed column is brought back to the 
printing-lino, and .that upon then sliding the 
paper-carriage to the ]cft the proper distance 
and throw ing it forward again and permitting H 
the roller F to rest upon the roller M the ■ 
parts will be in a position to print a second ■ 
column of figures upon the sheet of iiapor ,9cH 
immediately at the right of the fii'St column, ■ 
and that by repeating this manipulation a I 
series of columns of figures may in this man- I 
ner be printed side by side upon the sheet of . I 
paper. 95 I 

The lower ends of the fingers G"of the up- I 
per paiier-guide G', Figs. 4 and 5 , are in about* I 
the horizontal printing-line along the roller | 
F and they servo to indicate when the roller 
has been turned backward far enough to bring 100 
the sheet of paper to proper position to cause 
the first amount in the second and succeed- . 
ing columns to bo printed in the same hori¬ 
zontal line as the first amount in the fii'St col¬ 
umn, so that the heads of the several columns 105 
may all stahd in horizontal line. 

For the purpose of enabling the paper-car¬ 
riage to be readily adjusted laterally to proper 
position for printing the respective columns 
and for locking it in its different ad justed po- no 
sitions while the columns are being printed 
and while the carriage is swung backward and 
forward the following means are provided: 

As indicated by the spaces separated from 
each other by the spring-guides IF in Figs. 4 115 
and 5 , the arrangement of parts shown in the 
drawings is intended to permit the printing 
of five columns side by side upon the sheet 
of paper, and the rod A'; as shown in those 
views and also in Fig. 3 , is provided w’ith five 120 
circumferential grooves M', which are adapted 
to cobperate W’itli a catch upon the sliding 
paper-carriage. As shown in Figs. 3 , G, and 7 , 
the catch which cooperates with these grooves 
consists of a short arm N', which is fa.stened i 
upon the left-hand end of a rock-shaft O', 
which is .lournaled at one end in one of the 
siij)porUng-arm.s 1 )' or ino 
at its oiiposite end in a rearward extension 1*' 
of one of the side arms C' of said carriage and i, 
has fastened upon it at its latter end an up¬ 
wardly-extending lever Q', having its upper 
end shaped to form a fingor-pioco in conven¬ 
ient relation to the upper end of the Imudlo 
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E for the two to be grasped between tlie thumb 
and forefinger of the operator. A coiled 
spring surrounding the rock-sliaft O' and se¬ 
cured at one end to said shaft and at its op- 
5 posite end to the bearing P' of the sba/t presses 
the latter in a direction to engage the catch 
N' with the grooves M' in the rod A'. The 
catch may be disengaged from the grooves in 
the rod by pressing the upper end of the lever 
10 Q'toward the handle E', which is conveniently 
done by grasping the two between the thumb 
and forefinger and simply squeezing them to¬ 
gether. The operator will grasp the handle 
E' of the paper-carriage and the upper end of 
IS the lever Q' and swing the paper-carriage 
backward to the position shown in Figs. C 
and 7 . He will then press the lever Q' toward 
the handle K' far enough to disengage the 
catch N'from the extreme right-hand groove 
20 M' in the rod A' (the left-hand groove in Fig. 
3 ) and then slide the paper-carriage toward 
the left, releasing the lever Q' and continuing 
the movement of the carriage toward the left 
until thecatch N'springs into the next groove 
25 M' in the rod A'. This will arrest the paper- 
carriage and lock it in proper position for the 
printing of the .second column. The opera¬ 
tor will then turn the roller F backwai’d (by 
means of the thumb-piece L') until the sheet 
30 of paper is brought into proper position to 
begin printing at the head of the second col¬ 
umn and will then swing the paper-carriage 
forward to normal position and resume tne 
operation of the machine. In this manner 
35 and by these means the printing of tlie sev¬ 
eral columns side by side and at equal dis¬ 
tances from each other may be readily ef¬ 
fected without the exercise of any great care 
or skill on the part of the operator in adjust- 
40 ing the parts for such purpose. 

To further guard against and positively pre¬ 
vent the printing of the columns upon the pa¬ 
per sheet except in proper relation to each 
other, the following locking device is pro- 
45 VIded, which prevents the paper-carriage be¬ 
ing slid laterally except when swung back¬ 
ward to the positions shown in Figs. 6 and 7 
and which prevents its being swung forward 
again to noriiial position except when its lat; 
50 eral adjustment is such that it is in proper 
position for the printing of a column of fig¬ 
ures upon the sheet of paper. The left-hand 
one of the two supporting-arms D' of the pa¬ 
per-carriage in Fig. 3 is extended downwardly 
55 below the rod A', and when the paper-car¬ 
riage is swung backward to the position shown 
in Fig. 7 this extension of the arm D' con¬ 
tacts with a fixed rod R'and limits the back¬ 
ward movement of the parts. The under side 
60 of the rod A' is cut fiway or grooved longitu¬ 
dinally, as at S' in Fig. 7 ", and the extension 
of the arm D' above mentioned has secured 
to it a plate T\ Figs. 3 and 7 , whose upper end 
fits in said gi o»)vo S' when the paper-carriage 
65 is in rearward po.si»ion and travels in said 
groove as (lie carriage is moved laterally, 
hen the carriage is throwni forw'ard to nor¬ 


mal position, the upper end of this plate T' 
passes out of the groove in the shaft A' and 
entei‘8 one of the circumferential grooves in 70 
said rod. When the paper-carriage is in for¬ 
ward position, therefore, the engagement of 
this plate T' with the cii*cumferential groove 
M' in the rod A' will prevent lateral move¬ 
ment of the carriage, and it will be necessary 75 
to swung the carriage rearward and carry the 
plate T' out of the circumferential groove and 
into line with the longitudinal groove before 
the carriage can be moved laterallj'. Like¬ 
wise, when the carriage is moved laterally af- 80 
ter being thus swung rearward the plate T' 
must be brought into line with another one 
of the circumferential grooves in the rod A' 
before the carriage can be thrown foiuvard 
again to normal position. The cobperation 85 
of this plate T' wuth the circuinferential and 
longitudinal grooves in the rod A' thus pre¬ 
vents the paper-carriage being moved later¬ 
ally while in forward position, and w'hcn 
swung rearward it prevents its beiftg swung 90 
forward again unless it is in proper position 
for the printing of a column of figures. 

The remaining feature of m}*^ invention re¬ 
lates to the prov^sion of an automatic alarm 
or signaling device to indicate the approach 95 
of the printod column to the lower end of the 
sheet of paper, so that the operator may not 
inadvertently continue the operation of the 
machine bejmnd the proper point for the lower 
end of the column, and by means of wdiich, 100 
also, uniformity in the lengths of the several 
columns may bo attained without careful 
watching on the part of the operator and con¬ 
sequent interference with his rapid operation 
of the machine, this signaling device serving 105 
a similar purpose in respect to the lengths of 
the columns of figures that the signaling de¬ 
vice upon the ordinaiy type-writer serves in 
respect to the lengths of the lines. Journft'‘n<l 
at its opposite ends in the side frambs J K, no 
below and in front of the shaft L of the feed- 
roller M, is a shaft A*, Figs. 1 to 7 . 

Rigidly secured to the extreme right-hand 
end of the shaft A’ at the outer side of the 
frame J is an upwardly and rearw'ardly pro- 115 
jecting arm li*. Figs. 1 , 3 , 4 , 5 , and 0, while 
rigidly secured to the extreme left-hand end 
of the shaft X* outside the frame K is a cor¬ 
responding upwmrdly and rearwardiy pro¬ 
jecting arm C’**, Figs. 2 , 3 , 4 , and 5 . The up- 120 
per rear ends of these two arms 15 * C*nre rig¬ 
idly connected by a transverse bar 1 )*, Fig. 

3, so that the two side arms and the connect¬ 
ing-bar D* constitute a pivoted or swinging 
frame having the rock-shaft A* for its fiilcriiin 125 
or pivot. A coiled spring K*, surrounding 
the shaft A* at its left-hand end and con¬ 
nected at one end to said shaft and at its op¬ 
posite end to the side frame K, presses the 
swinging frame upw’ard and yieldingly holds 130 
it in the position shown in Figs. I, -i and 3 . 

As indicated in Fig. 1 and-clearly shev. n in 
Fig. C, the right-hand side arm !’»- of this 
swinging frame is forked to form a second 
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arm F*, wUich has pivoted to its rear end a 
stnkeMever G*, yieldingly* held in normal 
position by a eoiled spring IP and adapted to 
be actuated by means hereinafter described 
5 to sound a gong or signal-bell P, which is car¬ 
ried . by the lower end of an arm or rod 
dxed at its upper end' in theiiide frame J. 
Ix)osel3" mounted upon a stud projecting from 
the arm B* (and hereinafter more fully de- 
lo scribed) is a gear-wheel K*, Fig. 1 , which 
meshes with apiniou L*, f»i«t upon the end of 
the feed-roller shaft L when the swinging 
frame is* in its. upper normal position, and 
•which becomeiB disengaged from said piniOn 
r5 ^'hen said frame is>depressed in the manner 
nereinafter described. The normal engage¬ 
ment of the gear K* with the pinion X'^on the 
feed-roller shaft causes the . gear K* to be 
turned slightly at each operation of the ma- 
20 chine. Now the gear K* carries a trip de¬ 
vice adapted to cooperate with the forwardly- 
projecting arm M* of the gong-striker G* to 
retract said stnker and release it a,iid permit 
its spring IP to throw it against the gong and 
.25 sound the latter. As hereinafter described, 

• this trip for the gong-striker is adjustable 
around the gear K* and the gear is provided 
with an indicator or dial, as seen in Fig. 1 . 
In the present instance the gear has. one hun- 
30 dred teeth and the indicator dr dial one hun¬ 
dred divisions, and at each operation of the 
machine the gear-w’heel is advanced the space 
of one tooth. • B}^ adjusting the trip around 
, the gear-wheel to different points on the dial 
35 it may be caused to engage the gong-striker 
•at different predetermined points in the for¬ 
ward movement of the gear-wheel frotn ini¬ 
tial position, with the result that the trip inay^ 
be adjusted to sound the gong at the end of 
40 any predetermined number of operations of 
the machine, after which, depressing the 
swinging frame wdiich carries the gear-wheel, 
the latter may be disengaged from the pinion 
L* of the feed-roller shaft and turned back- 
45 ward to initial position. To illustrate, if it 
be desired to print columns of figures having 
fifty amounts in each column the trip will be 
set at such a point upon the gear-wheel that 
it will require fifty forw'ard movements of the 
50 latter from initial position to sound the gong. 
The operator will therefore continue his op¬ 
eration of the machine until the gong is 
sounded, which will occur at the end of the 
fiftieth operation of the machine, and will 
55 then shift the paper-carriage and paper to 
position for the next column in the manner 
heretofore described and reset the .gear¬ 
wheel to initial position. He will then re¬ 
sume his operation of the machine and con- 
60 tinuo it until gong is again sounded,wliich 

will occur at the end of the hundredth (or 
second fiftieth) operation of the machine, 
and so on until the sheet of paper is filled 
with columns of equal length, each contain- 
65 ing fifty amounts. 

Having now explained in a general way the 
purpose and operation, of the signaling de¬ 


vice, 1 will proceed to a more detailed de- 
scription of its construction and mode of op- H 
eration 

The arm B* is provided with a hole N*, Fig. V 
G, in wliich fits one end of a stud or small ■ 
stub-shaf!> O*, as cleaiij^-shown in the en- ■ 
larged detail view' in Fig. 9 . The shaft O* is ■ 
provided with an enlargement or collar *y5B 
fitting against the outer side of the arm B* ■ 
of the swinging frame, and the reduced porr I 
tion of the shaft w'hich passes through the I 
hole in said arm is threaded and has screwed • I 
upon it-s.end a nut Q^, by means of which the 80 ^ 
shaft P* is rigidly secured in.the arm B*, a 
washer R* being interposed between the nut 

and arm B*. The gear-wheel K* is loosely 
mounted upon the abaft O* and is provided 
upon its out'ei* side with an extended hub or 85 
sleeve S*, surrounding the shaft and upou 
its opposite side it is provided with a cylin¬ 
drical casing T*, whose end is closed by a cap 
or disk U*. ,The gear-wheel is held in posi¬ 
tion upon the shaft O* by a disk V*, secured 90 
to the front end of the shaft O* by means of 
a screw W*, said disk cooperating for that 
purpose with the front end of the hub or 
sleeve S* of the gear-wheel. Located within 
the casing T*, upon the opposite side of the 95 
gear-wheel, is a coiled spring X’*, whose in¬ 
ner end is secured to the shaft O* and whose 
outer end is secured to a split friction-I’ing 
Y*, tightly fitted within 4 he casing T*, as 
shown in Figs. 8 and 9 . As the gear-wheel xoo 
K* is turned forward upon the shaft by 
the operation of the machine, in the direction 
of the arrow in Fig. 8, it will wind up the 
spring X* and put it under tension, so that 
when the gear-wheel is released and left free 105 
to turn backw’ard said spring.will serve to 
turn it in that direction. The Operation of 
the parts in this respect would be the same 
if the outer end of the spring were secured 
directly to the gear or its casing T*, the pur- no 
pose of connecting it with said casing by. 
means of the split friction-ring Y* being to 
furnish a connection with' the gear-wheel, 
w hich will yield W’hen the gear - wheel is 
turned beyond a certain limit and plf®vent 115 
breaking of the spring. . » ' . . 

The gear-wheel K* is provided upon its in¬ 
ner face with a~projecling stud A*, Fig. 8, 
which is adapted to cooperate with a stop B®, 
located upon the sidearihB*of the swinging 120 
frame, as shown in Fig. C, and in dotted lines 
in Fig. 8. When the gear-wheel is in initial 
or zero position, its stud A* is in contact with 
the rear end of the stop B®, and the latter 
serves to limit the backward movement-of ,125 
the gear-wheel under the stress of its spring 
X®. A« the machine is operated and the 
gear-wheel turned forward from initial posi¬ 
tion its stud AMs carried aw'ay from the stop 
When the gong is sounded at tlie end 
of a column and the swinging frame i.s de¬ 
pressed and the gear-^y.heel K® thereb^^ disen¬ 
gaged from the pinion L® op the fee<l-roller 
shaft, as heretofore explained, the spring X* 
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will tarn the gear-wfieel backward until its 
stud A* contacts with the stop R*, thei*eby 
aVresting the gear-wheel in iniUal position. 

The stop B’’ upon the side arm of the swing- 
5 ing frame might be simpl}" a rigid projection 
on such side arm, but in the present instance 
it consists of a short lever pivoted upon said 
arm and yieldingly held in normal position 
by a spring C^, Figs. C and 8. This construc- 
lo tion and arrangement permit the stop to yield 
and allow the stud A* to pass it in a forward 
direction in event the gear-wheel should be 
turned forward more than a complete revo¬ 
lution, as might be the case in the printing 
15 of long columns upon a long sheet of paper. 
For the purpose of printing columns of any¬ 
thing less than one hundred numbers, how¬ 
ever, a rigid projection upon the side arm of 
the swinging frame would serve the same pur- 
20 pose as ^e yielding stop, although the latter 
is convenient in assembling the parts in that 
it enables the spring within the’ casing of the 
gear-'vvheel to be readily put under tension by 
initially turning forward the gear-wheel a 
25 revolution or two. 

The adjustable trip carried by the gear¬ 
wheel consists of a pointer D*, Figs. 1 and 9 , 
whose extreme outer end projects beyond the 
•. periphery of the gear-wheel atid codperates 
30 with the.arm M* of the striker-lever. At its 
inner end the pointer D* is secured to or 
formed integral with a sleeve E*, surrounding 
the gear-wheel hub or sleeve S* and enlarged 
at its forward end at F* to form a housing, 
35 'within whicli is confined a coiled spring G®, 
said spring bearing at its outer end against 
• he disk secured to the front end of the 
shaft O*, and at its inner end against the 
internal annular shoulder of the housing F*. 
40 The spring G* presses the sleeve E* inwardly 
and holds the pointer D* against the face of 
the gear K’, in which position one or more 
short inwardly-bent fingers II* upon the outer 
end of the pointer D* fit between thchteeth of 
45 the gear-wheel and thereby lock the pointer 
to the wliQcl. The length of these fingers is 
less than the width of the gear K*, and con¬ 
sequently when they are inserted between 
the t-eeth thcreoT they only extend partially 
50 across the same from the outer face of the 
gea]\ so as not to interfere with the inter- 
ineKhing of the gear and pinion L*, which pin¬ 
ion is narrower than the said gear and engages 
it only at its inner edge. The pointer may 
55 be disengaged from the wheel by palling the 
sleeve*E* outwardly against the resistahee of 
the spring G*, for which purpose the outer 
surface of the housing F* of the sleeve is 
roughened or milled, as shown in Figs. 3 , 4 , 
op and 6. The pointer can then be turned 
around the gear-wheel and retingaged there¬ 
with at any point desired. In Fig. 1 the gear¬ 
wheel is shown in the uiitial or normal posi¬ 
tion whicli it occupies at the beginning of the 
63 of A column of figures, and the 

pointer or trip is set to such position that It 
will cause the striker to sound the' gong at 


the end of fifty operations of the machine. 
This would be the adjustment of the parts 
for printing columns having fifty amounto. 
If columns of twenty-five u.mnbers were to 
be printed, the pointer would be turned to 
the number “ 25 ” upon the dial of the gear¬ 
wheel, while for columns of seventy-five num¬ 
bers it would'be turned in the opposite dir^- 
tiou to the number “75” upon the dial. In 
this manner by fii*st setting the pplnter ftt any 
desired number upon the dial the gong will 
be sounded at the end of that nuinber/of op¬ 
erations of the machine. 

For the purpose of facilitating the release 
and resetti ng of the gear-wl^l and its pointer 
or trip at the shifting of the paper-carriage 
at the end of the printing of one column of 
figures and preparatory to the printing of the 
next column the following means are pro¬ 
vided for automatically disengaging the gear^ 
wheel from the pinion of the fe^-roller shaft 
by the act of shifting the paper-k»riiage lat¬ 
erally from the position of one column to an¬ 
other. As seen in Fig. 3 , the cross-bar D* of 
the swinging frame, which carries the gear¬ 
wheel K*, is provided in its upper edge with 
a plurality of equidistant notches or depres¬ 
sions J*, five being shown-ln the present In¬ 
stance, and the left-lmnd supportlng-ann D' 
of the paper-carriage in Fig. 3 is provided 
upon its rear sid^ with a lug K*, adapM to 
cooperate with the bar D*. (See also Figs. 6 
and 7 .) When the paper-carriage is in any 
otie of its proper adjusted positions, this lug 
K* .upon the arm D' will stand in line with 
one of the notches J* in the bar D*.. In Fig. 
3 it is opposite the third notch from the left 
in that view. If the paper-carriage be now 
swung backward to the riosition shown in 
Figs. 0 or 7 , the lug K* will simply enter the 
notch in the bar D* and not move the latter; 
but when, after being swung back, the paper- 
carriage is slid laterally toward position for 
the printing of the next column the lug K*, 
riding over the inclined side of the notch J*, 
in which it has been resting, will dep'ress the 
bar D* and thereby swing downward the 
frame, of which said bar forms a part and 
which carries the gear-wheel K*. This de¬ 
pression of the swinging frame will disengage 
the gear K* from the pinion L* of the feed- 
roller shaft, whereupon the gear-wheel will 
be immediately tamed backward- to nofmal 
position by its spring X*, as heretofore ex¬ 
plained. 

In the manner and by the meaus above de¬ 
scribed, therefore, the gear-wheel and trip for 
the goQg-striker are automatically rel^sed 
and reset to normal position at each shifting 
of the paper-carriage from one printing posi- 
siou to another, so that having first set the 
trip at any given number upon the dial of the 
gear-wheel the operator new! pay no further 
attention to the adjustmeftL Of the 
device so long as he desires ' 

ing columns containing that ' 31 . 
amountp in each column. When he 
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the end of the first column, the gong will be 
sounded and he will swing the paper-carriage 
backward, shift it laterally to position for tlie 
next column, turn the sheet of paper back- 
5 ward to bring the head of the col uinn to prin t- 
ing position, and then swing the paper-car¬ 
riage forward to normal position and proceed 
with the operation of the m#^chine until a sec¬ 
ond sounding of the gong notifies him that the 
lo end of the second column has been reached,| 
whereupon he will repeat the above-described 
manipulation until the sheet of paper has 
been filled with columns of uniform length. 

The employmeut ^f my new printing at¬ 
tachment for printing parallel columns upon 


25 


wide .sheets, of paper does not prevent the 
use of the machine! for prin ting single columns 
upon long and narrow strips of paper, as 
heretofore. In Fig. 3 there is shown in dotted 
20 lines a roll of paper strip supported iu the 
framework and the strip led thence up\vard 
through the paper-guide K', heretofore re¬ 
ferred to, w’hence'it would pass forward over 
the paper-guided, Figs. C and 7 , and thence 
Upward around the platen-roller F, as will be 
readily understood. 

While, my invention has been described in 
connection with a machine for printing col¬ 
umns of figures, it will be understood that it 
30 is also applicable to machines for printing 
columns of other Items or characters. It will 
also be understood from the description which 
has been given that my invention in its 
broader scope is not restricted to the details 
35 of construction and arrangement of parts 
which have been illustrated and described, 
but consists in the new combinations and 
modes of operatibn which have been set forth, 
and that while preserving the essential fea- 
40 tures of nay invention in this respect the de¬ 
tails of construction and arrangement may be 
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widely varied. To illustrate, in Figs. TO to 
13 1 have shown a modified construction and 
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arrangement of the parts devised by ine and 
put into practical use in which the«sivinging 
frame of the paper-carriage, which carries 
the platen-roller F, instead of being mounted 
to swing upon and slide longitudinally of the 
round rod A', heretofore'described, has the 
50 lower r^'r ende of its side arms C', pivoted- 
at ^ to ears 6, projecting upward from the 
opposito ends of' a sliding frame which 
frame is mounted upon a fixed cross-bar B*; 
rigidly secured to arms or brackets c, pro- 
55 jecting rearwardlyfrom the upper ends of the 
side frames J K, this fixed cross-bar occupy¬ 
ing substantially the same position in the 
construption as does the rod A' in 
^ ^ction first described. The frame 
slid longitudinally upon .the 
■FTr and to ^le.ve the friction between 
the Darts baU-h^nngs are Interposed be- 
twflen them, as shown at e, the cross-bar be- 
• vrovided npnn its froiit rear sides 
*'”?i.^iftTiffitudinal grooves and the sliding 
r'*L A? providing with coincide-t 
• grooves to aceommodate the balls. 




The sliding frame A^ donstitutes part of 
the paper-carriage and accommodates .the 
lateral adjustments of the latter fov the print- 70 
ing of different columns, while the backward 
and forward movements of the ca^ago, to 
cany the roller F into and out of confect 
with the roller are permitted by the pivot¬ 
ing or hinging of the side arms C' of the 75 
swinging frame to the ears h of the sliding 
frame A* at a, as before explained. So far 
as the mere hinging of this, swinging frame is 
concerned its pivots a might be simply studs 
or screws projecting Trom the ears o, but in So 
the present instance its. right-hand pivot a. 

Fig. JLO, is a rock-shaft, which, as shown in 
Fig. 13 , extends through the right-hand side 
arm C' and through the adjacent ear b upon 
the sliding frame A^ and thence onward to a S5 
point adjacent the middle of the machine^ 
where its left-hand end is journaled in a bear¬ 
ing/ upon the rear side of the cross-bar B' of 
the swinging frame, Figs. 12 and 13 . 

The fixed cross-bar B* has secured to or 90 
formed integral with its upper side a longi¬ 
tudinal rib f/i which rib, as shown in Fig. 13 , 
is provided - at intervals with transverse 
notches U, these notches corresponding in 
purpose and function to the circumferential 95 
grooves M' of the rod A' in the main construc¬ 
tion, Figs. 3 and 5 , and occupying a similar 
position relatively to the oth^r parts., 'As 
^shown in Figs. 12 and 13 , the cross-bar B' of 
the swinging frame has rigidly secured to it 100 
adjacent the left-hand end of the rook-shaft 
a (right-hand end in Fig. * 13 ) a sector-plate 
if which is adapted to travel back and forth 
in the respective notches Ti in the rib gp when 
brought into line* therewith and the fra -qo 105 
then swung backward and forward upon its . 
pivotal supports a. As shown in Fig. 12, this 
plate i is of such size and so located that when 
the swinging frame is in forward position the 
plate will rest in one of the notches 7 i in the 110 
rib g and prevent the p^per-carri^e being 
slid longitudinally of the oat B^ When the 
swinging frame is swung backward toits limit 
of movement, howeyer, this locking-plate i 
will be carried forward and ont of th^ notch 115 
h in which it has been resting, so t^t the 
paper-carriage is then free^ so far as the co¬ 
operation of this plate witii the notches h in 
the rib is concerned, to be slid along fee bar 
B*, bnt cannot be swung forward to normal 120 
position again except when the locking-plate, 

^ is brought into line with one of the notch^ 
hin the rib. The paper-carriage is, hpwever, 
provided with an additional* latch or locking 
device controlling its lateral adjustments, ot 
which the rock-shaft a. Fig. 13 , heretofore re¬ 
ferred to, forme a part. As shown in Figs. 

10 and 13 , this rock-shaft has secured upon 
its extreme right-hand end (left-hand end in 
Fig. 13 ) an upwardly-extending am or han- 130 
die O'*, corresponding to the arm^or handle 
Q' in the main construction." The hub of this 
arm is provided-with a projecting shoulder, 

Fig. 10 , which cooperates with a stop J upon - 
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the side arm C' of llie swlii^ng frame, to limit 
the backward movement of the arm and rock- 
shaft a under the stress of the coiled spring 
fc, surrounding the rock-shaft, as shown in 
Fig. i;i. As shown in Figs. 12 and 13 , the - 
rock-shaft has secured upon its opposite end 
an arm Z, w'hose outer end is of substantially 
i the same thickness and stands in line with 
I the locking - plate i, heretofore described. 
|o When the handle C* and connected parts are 
F in normal position and the swinging frame 
[ is swung backward to its limit of movement, 
the outer end of the arm I will enter the rear 
side of the notch h in the rib g before the rear 
15 edge of the locking-plate i is carried entirely 
out of such notch, with the result that the 
sliding paper-carriage is not released from the 
notch by merely swinging the frame back¬ 
ward to its limit of movement, being locked 
20 by the arm I before it is entirely released by 
the plate i. To then release the paper-car¬ 
riage and permit it to be slid longitudinal!}' 
of the bar it is necessary to press the upper 

end of the handle upward or forward towai^ 
25 the finger-piece E' of the side arm C'^-of the 
swinging f rame,as in the case of the arm Q' and 
its latch in the main construction. When the 
arm is thus pressed tow’ard the arm C', the 
shaft a will be rocked and its arm I thrown 
30 rearward out of the notch h in the rib g, and 
thereby release the paper-carriage and permit 
it to bo slid along the bar to the position for 
printing the next column. In adjusting the 
paper-carriage in the ordinary operation of 
35 the machine the frame carrying the platen- 
roller will be first swung backward to its limit 
of movement and the finger-piece of the arm 
O pressed toward the finger-piece E' of the 
side arm of the swinging frame, and then as 
40.soon as the paper-carriage has been slid lat¬ 
erally far enough to prevent reengagement 
of the locking-arm I with the notch in the rib 
g the arm C* will be released and the spring 
surrounding the rock-shaft a permitted to 
4$ press the parts back toward normal position. 
The action of the spring will press 4 he arm I 
against the rear side of the rib gy and it will 
slide along the latter as the paper-carriage is 
moved until it comes opposite the next notch 
50 h in the rib (/, whereupon it will spring into 
such notch and thereby arrest the paper-car- 
riageiii position for printing the nextcolumn, 
and the frame carrying the platen-roller will 
then be swung forward to normal position 
s 5 and the operation of the machine be resumed. 
The arm and the latch controlled by it 
therefore serve as a means for readily deter¬ 
mining the positions of the paper-carriage. 

The operation of the signaling device and 
Co its cooperation with the paper-carriage, where¬ 
by tl^C;trip is automatically reset to normal 
position at the shifting of the paper-carriage 
from one printing position to another, are 
substantially the same as in the construction 
O5 heretofore described, the only differenceSvbe¬ 
ing in the positions of the parts, the swihg- 
ing frame, which carries the gear-wheel K*, 


extending furw'ard from its pivotal suppbrt 
instead of rearw'ard, and the stop B*, which 
nrreste the gear-wheel in initial position when 70 
it has been released by its disengagement 
from the pinion of the feed-roller, being 
located at the under side instead of at the 
upper side of the wheel, as shown in Fig. 10. 

The notched cross-bar of the swinging frame 75 
carrying this gear-wheel, which corresponds 
to the bar D^of the main construction. Fig. 3 , 
is shown at in Fig. 12, where it will be seen 
that it cooperates with an arm Ef, secured to 
and depending from the forward side of the 80 
sliding frame A* and engaging the rear edge 
of the bar This bar is secured at its 
opposite ends to the upper ends of two arms 
fastened at their lower ends to a rock- 
shaft D*, to whose extreme rightrhand end 85 
the arm B’, carrying the gear-wheel K*, is se¬ 
cured. When the sliding fiame A* is moved 
longitudinally of the bar in adjusting the 
paper-carriage from one printing position to 
another, the lower end of the arm £^, engag- 90 
ing the roar edge of the bar D^ will press the 
latter forward and thereby rock the shaft D* 
and throw the arm B* forw'ard and downward 
and disengage the gear-wheel K* from the 
pinion L*, as will be readily understood. 95 
At the left-hand side of the machine, Fig. . 

11, the arrangement of the parts for actuat¬ 
ing the feed-roller M is slightly but not ma¬ 
terially different from that shown in the main 
construction and heretofore described. The too 
rock-shaft S, which is actuated by the con¬ 
tact of the stud Y (on the lever X, Tig. 2,) 
has secured upon its extreme left-hand end a 
forwardly-extending arm F^ to which is piv¬ 
oted the lower end of a link G*, whose upper 105 
end is pivoted to the pawl-carrier P, carrying 
the pawl O, codperating with the ratchet N op 
the shaft of the feed-roller M. The arm F^ 
is provided with two holes a'h\ connected by 
a slot c', and the lower end of the link G^car- 110 
ries a stod D', which fits in and codperates 
with the holes a'd' and may be shift^ from 
one to the other. When engaged with the 
hole which is nearer the fulcrum of the 
arm or lever a less throw will be given the 115 
link G* and the pawl-carrier and pawl than 
when the lower end of the link is swung for¬ 
ward and its stud engaged with the hole a'. 

The adjustment of the parts is such that when 
engaged with the hole d', as in Fig. 11, the 120 
pawl O will slip backward over one tooth of 
the ratchet N and advance the latter the 
space of one tooth at each operation of the 
machine, while when the lower end of the 
link is swung forward and its stud engaged 125 
with the hole a' the pawl will be given twice 
as much throw at each operation of the ma¬ 
chine and the feed-roller and paper there¬ 
fore advanced twice as far as under the first- 
mentioned adjustment. By this means the 130 
machine may be adjusted to print the items 
close together in each column or farther 
apart, as may be desired. 

I In addition to the paper-guides about the 
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pltttoii*rc»llor .1 hftvo provided in the modi- 
lied conetruclloh^iv pressure-roller IP, bear¬ 
ing ii|K)i^ the upi>or; side of the platen-roller 
R • Tlic spindle of this roller is mounted at 
5 its opposite ends-irr the front ends of levers 
P, pivoted to the side arms C' of the swinging 
frame and engaged at tlicir rear ends by 
springs J', and 11 , which serve to 

press the roller IP into contact with tlie roller 
lo F. 'I'he lever. P ai the left-hand side of the 
machine, Fig* hJ, is proyklcd >\'ith three arms^ 
the upper vertieaUy*cxlendihg one of which, 
K^, forms a handle by Much the roller H‘ 
may bo lifte<} out of'contact with the roUer 
15 F. The rolleris'composed of sections 
wliich bear upon the roller F between •the 
spring-guides passing around- the latter, as 
will bo readily .uh*^©**S'tood without illustra¬ 
tion. 

20 * While I have shown carriages of certain 

forms for supporting.the platen, it wilPbe 
evident that theconstriiction maj’’ be changed, 
e.specially if a different character of platen is 
employedr and the cariiage or the platen 
25 icrcof of course Thay bo mounted to swing or 
slide back and forth to and from the type in 
any s u it abloom an ncr. 

If desired', instead of a long roller M, as 
shown, tha platen may be turned by contact 
30 with a single disk or pullej’ at the center of 
the sifiaft Jj> or any other suitable gear or 
means frooi said shaft or other operating part 
of tiio machine.. 

Having thus full}" described my invention, 
35 I claim— 

1.' The combination of two or more type ar¬ 
ranged to print side by side, a support for a 
^cet of paper to be printed adapted to be 
set in (1 liferent positions opposite the print- 
ytb ing-(ype, and means for moving the paper 
longitudinally on its support whereby paral¬ 
lel longitudinal columns may be printed upon 
the paper, substant ially as described. 

' 2 . The combination of two or more series 
45 of type, means for bringing any one type of 
a series into position to print side by side 
with those of other series, a rotary platen 
adai>tcd to support a sheet of paper and to 
be iiulvcd longitudinally and set in different 
50 positions opposite the t3^pe, and means for 
interinittcntlj" Rotating the platen in nnj’^ po¬ 
sition in Avhicli it is set wherel)3'^ parallel lon- 
gittuliiiaj columns may be, printed upon the 
pat)cr, snbstahliall3^ as described. 

55 -Jh 'J'ho combination of two or more series 
of type, means for bringing an3' one t3^pe'of 
a scries into .position to print side by side 
with those of <>Uier series, fi platen adapted 
’ to siipport a sheet of paper and to be moved 
60 longitiidinall3* aad set in different positions 
oi'.posit'o llio. t^ po, devices for locking the 
pijiten in 0113* iwisiiion in which it is set, and 
means for inlci'inittcnll3’ moving the xdalen 
t o feed the i)aper Iongitndinall3" where 1)3" par- 
05 allel columns 11013 " printed upon tlic paper, 
pnl)stnntiall3' as described. 

4 . Tho combination of two or more scries 
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of typo, means for actuating aii3" one type of 
each series to .print side by side \vith those of 
other series, a rotary i>laten adapted to sup¬ 
port a sheet of paper, a driving-roller for ro¬ 
tating the platen, and means for intermit¬ 
tently rotating the driving-roller whereb3’^ 
successive transverse series of impressions 
are made upon the paper one directly beneath 75' 
the other, substantiall3" as described. 

5 . The combination with a series of t3*pe 
and their operating devices, of aplaten adaiit- 
ed to support a sheet of i)apei*, a driving-, 
roller adapted to frictionally rotate the platen, 80 
and means actuated through the type-oper- / 
ating devices for positively rotating the driv- ; 
ing-roller after each printing action, snbstan- 
tiall3’ as described. 

( 3 . The combination with a series of t3"pe 85 
and their operating devices, of a platen adapt¬ 
ed to support a sheet of paper^ a sectional 
driving-roller adapted to,frictionally rotate 
the platen, and means actuated through the 
type-operating devices for ijositively rotating 90 
the driving-roller after each printing action, 
substantially as described. 

7 . A series of prihting-t3*pe and operating 
devices therefor in combination with supports 
for a sheet of paper, means for adjustuig the 95 
same to different lateral positions in respect 
to the type, devices for locking the supports 
in such positions, and devices for antom,at- 
ieally feeding the paper in each position lon¬ 
gitudinally to print parallel columns, sub¬ 
stantially as described. 

8. In a machiue of the character described, 
the combination with the printin'g-t3’pes and 
operating mechanism therefor,of a feed-roller 
mounted in fixed bearings and .advanced at 105 
each operation thereof, /tnd a laterall3’-ad- 
justable paper-carriage; carr3ing a platen- 
roller cooperating with said feed-roller and 
with the t3*pes, substiintially as described, 

0 . In a machine of. thecharacter described, 110 
the coinbinatiou with the printing-types and 
operating mechanism therefor,of a feed-roller 
adapted to be advanced at each operation of 
the typej and a laterally-adj ustable and back- 
wardly and forwardly movable paper-car- 115 
riage canning a platen-roller adapted to be 
moved into and out of contact with the feed- 
roller, 8ubstantiall3" as described. 

10 . In ainachineof the character described, 

the combination with the printing-typos and 120 
operating mechanism therefor, of a paper- 
earriage mounted lo swing backwardly and 
forwardly and move laterall3’ upon supports, 
and carrying a platen-roller cooperating with 
the types and adapted to have a sheet of pa- 125 
per passed over it and ad justed latcrall3’ of 
the printing-line, to effect the printing' in par¬ 
allel vortical coluiiius, and iiieaii.s for advanc¬ 
ing the sheet of paper antomaMeall.v, sub- 
.slaiiUaIl3' ns described. 130 

11. The combiualion with the feed-roller 
ami means for turning the s.amo, of the idaten-, 
roller mounted to move longitudinally indo- 
pendently of the feed-roller and to be swung 
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M', tli6 papjJi-carriage mounted to swing upon 
and move longitudinally of the support A', 
the locking-plate T' carried by the paper-car¬ 
riage and cj^perating with the grooves M' and 
S' in the support A', and the platen-roller F 
journaled in the paper-carriage and cooperat¬ 
ing with tHe feed-roller M. 

24 . The Combination with the feed-roller M 
and means for advancing the same, of the fixed 

lo support A provided w’ith the grooves M', the 
paper-carmge mounted to swing upon and 
move longitudinally of the support A', the 
rock-shaft 0 journaled in said paper-carriage 
and provided at one end with the latch-arm 
15 N' codperating with the grooves M' in the aup- 
port A' and at its opposite end with the oper¬ 
ating-handle Q', the spring surrounding the 
shaft 0' and pressing the latch-arm N' toward 
the support A', and the platen-roller F jour- 
20 naled in the paper-carriage and cooperating 
with the feed-roller M. 

25 . The'Combination with the feed-roller 
M and means for advancing the same, of the 
platen-roller F adapted to be swung into and 

25 out of contact with the roller M, and the pa¬ 
per-guide G projecting over the platen-roller 
and provided at points intermediate its length 
with the fingers G", for the purpose described. 

2G. The combination w’ith the feed-roller M 
30 and means for advancing ‘ the same, of the 
platen-roller F adapted to be swung into and 
aut of contact with jthe roller M, the paper- 
guides G' and I' above and below the roller 
F, and the spring-guides IF passing around 
35 the forward side of said roller from the up¬ 
per guide G' to the lower guide I'. 

27 . In a machine for printing columns of 
figures, the combination of a feed-roller, and 
means vaereby it is automatically actuated 

40 toadv.' Pee the paper, a platen-roller mounted 
lo swing toward and from the feed-roller and 
be moved to different positions longitudinally 
thereof and adapted to be autoraaiically 
turned by the feed-roller when in contact 
45 therewith and to be turned backward by hand 
when,swung out of contact therewith, and 
means for supporting a sheet of paper about 
the platen-roller, whereby a column of figures 
may be printed upon such sheet of paper 
50 while the platen-toller is in contact with the 
feed-roller, and the platen-roller be then 
swung out of contact with the feed-roller and 
turned backward to reset the sheet of paper 
for the printing of another column of figures, 
;and be shij^ted laterally into position therefor 
and swung back into contact w ith the feed- 
roller. 

28 . The combination w ith a series of typo 
and their actuating devices, of a rotary platen 

60 adapted to support a sheet of paper opposite 
the type, means for aytoinatically rotating 
the platen step by stop, and adjustable alarm 
.or signaling' devices cooperating with the 
platen adapted to be set to indicate when the 
65 platen has been moved any predetermined 
number of steps, substantially as described. 

. 29 . In a machine for printing columns of 


. figures, the combination with a feed-roller,| 
means whereby it is automatically aCtuj 
at* each operation of the machine to advaj 
the paper at the printing-point, of a gongi 
a striker therefor, a revoluble trii> for 
striker adapted to bo thrown into and out] 
gear with the feed-roller, and means for 
setting the trip to initial position after it hi 
been turned forw^ard by the movement of tl 
feed-roller to trip the striker and sound 

gong- 

30 . In a machine for printing columns 
figures, the combi nation with a feed-roller, am 
means whereby it is automatically actuated 
at each operation of the machine to advance 
the paper at the printing-point, of agongandl 
a striker therefor, a revoluble trip for the' 
striker adapted to be thrown into and out of 
gear with the feed-roller, a resetting-spring 
for the trip put under tension by its forward 
movement under the action of the feed-roller, 
and means for throwing the trip out of gear 
with the feed-roller and permitting the spring 
to reset it to initial position. 

31 . In a machine for printing columns of 
. figures, the combination with a feed-roller, of 
a gong and a striker therefor, a wheel adapted 
to be geared to and ungeared from the feed- 95 l 
roller, an adiustable twp carried by said wheel 
and cooperating with the gong-striker to 
sound the gong at the end of a predetermined 
number of movements of the feed-ruller, and 
means for ungearing the wheel from tlie feed- ro< 
roller and returning it to initial position after 
the trip has sounded the gong. 

32 . In a machine for printing columns of 
figures, the combination w’ith a feed-roller, of • 
a gong and a striker therefor, a wheel adapted 105 
to be geared to and ungeared from the feed- 
roller, an adjustable trip carried by said wdieel 
and cooperating with the gong-striker to 
sound the gong at the end of a predetermined . 
number of movements of the feed-roller, a re- 110 
setting-spring for the wheel and trip put un¬ 
der tension by their forward movement, and ■ 

means for ungearing the w^heel from the feed- _ 

roller after the gong has bocii sounded and 
permitting the spring to reset it to initial po- ii 
sition. 

38 . In a machine for printing columns of 
figures, the combination with a feed-roller, of 
a gong and a striker therefor, a wheel adapted 
to be geared to and ungeared from the feed- 12 
roller, and provided with afi index or dial, an 
adjustable trip, turning with said wheel and 
adapted to be adjusted about the dial thereof 
at different distances from the gong-striker 
to cause it to cooperate with the Istter at dif- 
ferent predetermined numbers of movements, 
of the feed-roller, as desired, and means for 
ungearing the wheel from the feed-roller af¬ 
ter the gong has been sounded by the trip 
and resetting the wheel and trip to initial po¬ 
sition. 

34 . In a machine for printing columns of 
figures the oombination with a feed-roller, a 
gong apd a striker therefor, a w'heol adapted 
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into and oat of contact therewith, for the pur¬ 
pose described. 

1 ^. The combination with the feed-roller 
and means for turning the same, of the platen- 
roller mounted to move longitudinally of the 
feed-roller and to be swung into and out of 
contact therewith, and means for preventing 
movement of the platen-roller longitudinally 
of the feed-roller while in contact therewith. 
Iio 13 . The combination with the feed-roller 
and means for turning the same, of the platen- 
roller adapted to be moved longitudinally of 
the feed-roller and to be swung into and out 
of contact therewith, and means for prevent- 
15 ing movement of the platen-roller toward and 
from the feed-roller except in certain posi¬ 
tions longitudinally of the feed-roller. 

14 . The combination with the feed-roller 
and means for turning the same, of theplaten- 

20 roller adjustable longitudinally of the feed- 
roller and adapted to be swung into and out 
of contact therewith, means for preventing 
movement of the platen-roller longitudinally 
of the feed-roller while in contact therewith, 
25 and means for preventing the said platen- 
roller from being swung toward and from the 
feed-rojler except when in certain positions 
longitudfnally of the latter. 

15 . In a machine of the character described, 
30 the combination with the printing-types and 

operating mechanism therefor,of a feed-roller 
mounted in a fixed frame and means for au¬ 
tomatically turning the feed-roller at each 
operation of the machine, and a platen-roller 
35 mounted to be moved longitudinally of the 
feed-roller, and to be swung into and out of 
contact therewith, for the purpose described. 

16 . In a machine of the character described, 
the combination with the printing-types and 

40 operating mechanism therefor, of a feed-roller 
mounted in a fixed frame, and means where¬ 
by it is automatically advanced at each op¬ 
eration of the machine, a platen-roller mov¬ 
able longitudinally of the feed-roller and 
45 adapted to be swung into and out of contact 
therewith, and means for preventing move¬ 
ment of the platen-roller longitudinally of the 
feed-roller while in contact with the latter. 

17 . In a machi ne onhe character described, 
50 the combination with the printing-types and 

operating mechanism therefor, of a feed-roller 
niounted in a fixed frame and automatically 
turned at each operation of the machine, a 
platen-roller movable' longitudinally of the 
55 feed-roller and adapted to be swung into and 
out of contact therewith, means for prevent¬ 
ing movement of the platen-roller longitudi¬ 
nally of the feed-roller while in contact with 
the latter, and means for preventing the 
60 platen-roller from being moved toward or 
from the feed-roller except w'hen in predeter¬ 
mined positions longitudinally of the latter. 

18 . In a machine of the character de8cril)ed, 
the combination with the printing-t^^pes and 
operatiiig inechanism therefor, of a feed-roller 
mounted in a fixed frame and means whereby 
it is automatically advanced at each opora« 



tionof the.machine, a pa];)er-cari4i^ mounted 
to swing upon and slide longittrdiaaiij O' ^ 
support in said fixed frame .and earring a 70 
platen-roller adapted to be swung into and 
out of contact with the feed-roller, and paper- 
guides for directing a sheet of paper between 
the feed-roller and platen-roller and for sup¬ 
porting it about the latter, for the purpose 75 
described. 

19 . Inaraachineof thecharacterdescribed, 
the combination, with the printing-types and 
operating mechanism therefor, of a feed-roller 
mounted in a fixed frame, a paper-carriage 8- 
mounted to move longitudinally of said feed- 
roller and carrying a platen-roller adapted to 
be swung into and out of contact with the 
feed-roller and to cooperate therewith and 
with the types, and means for holding the 85 
paper-carriage in its different adjusted posi¬ 
tions longitudinally of the feed-roller. 

20 . In a machine of the character described, 
the combination with the printing-types and 
operating mechanism therefor, of a feed-roller 90 
mounted in a fixed frame, a paper-carriage 
mounted to move longitudinally of said feed- 
roller and carrying a platen-roller adapted 

to be swung into and out of contact with the 
feed-roller and to codperate therewith and 95 
with the types, means for holding the paper- 
carriage in its different adjust^ positions 
longitudinally of the feed-roller, and means 
for preventing movement of the platen-roller 
toward and from the feed-roller except when 100 
in certain positions lougitndinally of the 
latter. 

21. The combination with the printing- 
types and operating mechanism therefor, of 
the fixed frames J, K, the feed-roller M, 105 
means whereby it is antomati^y advanced 

at each operation of the machine, the paper- 
carriage and a support therefor, said carriage 
being mounted to swing backwardly and for- 
w'ardly upon and be moved longitudinally of no 
said support, the platen-roller F mounted in 
said paper-carriagd and adapted to be swung 
into and out of contact with the feed-roller 
M, and the paper-guides for directing a sheet 
of paper between the feed-roller M and platen- 115 
roller F and supporting it about the latter. 

22. The combination with the printing- 
type and operating mechanism therefor, of 
the feed-roller journaled in a fixed frame, a 
paper-carriage, a support for the carriage 120 
mounted in the frame provided with grooves 

or notches, said carriage being adapted to 
swing back and forth upon and to be moved 
longitudinally of its support, a platen-roller 
journaled in the paper-carriage and adapted 125 
to be swung into and out of contact with the 
feed-roller and a latch mounted upon the pa¬ 
per-carriage and coop’eratlng with the grooves 
of the carriage-support, substantially as de¬ 
scribed. 130 

23 . The combination with the feed-roller M 
and means for advancing the same, of the fixed 
support A' provided with the longitudinal 
groove S' and transverte grooves or notches 
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I to be geared to and ougeared from the feed- 39 , In a machine for printing columns of 

roller, and provided with an index or dial, an figures, the combination of means for sup- 

' adjustable trip turning with said wheel and porting and automatically advancing a sheet' 70 

adapted to be adjusted about the dial tliereof of paper at the printing-point, and shifting it 
5 at different distances from the gong-striker, transversely from the position of one colnmn 
to cause it t o cooperate with the latter at dif- to another, an alarm or signaling device, and 
ferent predetermined numbers of movements means whereby it is automatically sounded at 
of the feed-roller, as desired, a resetting- the end of a predetermined number of opera- 75 
spring for the wheel and trip pub under ten- tions of the maebiue^means for varying at will 
10 Sion b}^ their forward movement, and means such predetermined number of operations of 
for ungearing the wheel from the feed-roller the machine necessary to the sounding of the ' 
after the gong has been sounded by the trip signal, and means for automatically resetting 
and permitting the spring to reset ittoiuitial the signaling device at the shifting of the sheet 80 
position. of paper from one column-printing position to 

15 35 . Thecombination with the feed-roller M, another. 

of the gong P and the striker G* therefor, the 40 . In a machine tor printing columns of 
wheel mounted upon a movable support ffgures, the combination of a feed-roller auto- 
adapting it to be moved into and out of gear 'matically actuated at each operation of the 85 
with the feed-roller M, the pointer D* spring- machine, a platen-roller movable longitudi- 
io pressed against the face of the wheel K* and nally of the feed - roller and provided with 
provided with fingers IP cooperating with the means for supporting a sheet of paper about 
toothed periphery of said wheel, and project- it and causing it to be automatically advanced 
ing at its outer end beyond the periphery of at each operation of the machine by the action 90 
said wheel to constitute a trip for the gong- of the fe^-roller, a signaling device automat 
25 striker, and the spring for resetting the' ically sounded at the end of a predeterinined 
wheel K* when ungeared from the feed- number of movements of the feed-roller, and 
roller M. means for automatically resetting the signal* 

30 . Thecombination with the feed-roller M ing device when the platen-roller is moved 95 
provided with the pinion L*, of the gong I* and longitudinally of the feed-roller to shift the ^ 

30 striker G^therefor,the gear-wheel Remounted sheet of paper from one printing column to 
upon the shaft O* fixed in a movable support another. 

132 adapting the wdieelK* to be thrown into and 41 . In a machine for printing-columns of 

outof mesh with the pinion L^, and said wheel figures, the combination of a feed-roller, a 100 
being provided upon its outer side with the ex- platen-roller movable longitudinally of the 
35 tended hub or sleeve S* surrounding the shaft feed-roller and provided with means for sup- 
O^, and upon its opposite side with the spring- porting a sheet of paper about it and causing 
casing T*, the coiled spring X* confined in the it to be automatically advanced ateach opera- 
casingT^and connected at its inner end to the tion of the machine by the action of the feed- 105 
shaft O* and at its outer end to the wheel K*, roller, a signaling device, and means whereby 
40 the sleeve E’’ surrounding the sleeve S’ and it is automatically sounded at the end of a 
provided with the enlargement or housing F’ predetermined number of movements of the 
containing the spring G'^ confined by the disk feed-roller, means for adjusting the signaling 
V’secured tq the end of the shaft O*, and the device to vary at will such predetermined no 
pointer I)^ c^lMed by the sleeve E’ and pro- number of movements of the feed-roller nec- 
45 jecting at itsouter end beyond the periphery essary to the sounding of the signal, and 
of the wdietj! K’ and provided with fingers II® means for automatically resetting the signal¬ 
fitting between the teetli of the wheel K’ for ing device when the platen-roller is moved 
the purpose described. longitudinally of the roller to shift the sheet 115 

^ 7 . Thecombination of the shaft O’, the of paper from one printing colhmn to another. 

50 gear-wheel K’mounted thereon and provided 42 . In a machine for printing columns of 
with the spring-casing T’, the friction-ring Y* figures, the combination of-a feed-roller, a 
fitting wdthin said casing, and the spring X’ laterally-adjustable and backwardly and for- 
located within the ring Y’and connected at ite wardly movable paper-carriage carrying a 120 
outer end to said ring and at its inner end to platen-roller adapted to be moved into and 
55 the shaft O’, for the purpose described. out of contact with the feed-roller, means for 

38 . In a machine for printing columns of supporting a sheet of paper in the paper-car- 
figures, the combination of means for sup- riage and directing it around the platen-roller 
porting and automatically advancing a sheet in position to be automatically advanced by 125 
of i)apor at the printing-point, and shifting it the action of the feed-roller when the paper: 

60 transversely from the position of one column carriage is in position for the platen-roller 
to another, an alarm or signaling device, and and feedrroller to cooperate with each other, 
means wdiereby itis automatically sounded at a gong and a striker therefor, a revoluble trip 
the end of a predetermined number of opera- for the striker adapted to be geared to and 130 
lions of the machine, and means for aufomat- ungeared from the feed-roller, a resetting- 
65 ically resetting the signaling device at the spring for the trip, and means automatically 
shiftingof the sheet of paj^orfrom one column- operated at the shifting of the paper-carriage 
printing position to another. laterally from one printing column to another 
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to ungear the trip from the feed-roller and 
permi^ts spring to reset it to initial position. 

43 . Ill a machine for printing columns of 
figures, the combination of a feed-roller, a 

5 laterally-adjustablc and backwardly and for¬ 
wardly movable paper-carriage carrying a 
platen-roller adapted to i>e moved int-o and 
out of contact with the feed-roller, means for 
supporting a sheet of paper in the paper-car- 
lo riageand directing it around the platen-roller 
in position to be automatically advanced by 
the action of the feed-mlhu-, a gong and a 
striker therefor,a re vol uble trip for the str? ker 
‘adapted to bo geared 1o and ungeaiCd from 
15 the feed-roller and adjnst(Ml in relation to the 
gong-striker to cause it to cooperate there¬ 
with at different iiredelerniined points in its 
forward moveiiicnt, a resiett^ng-spring for the 
trip, and means automatically operated atthe 
20 shifting of the paiier-carriago laterall3^ from 
one column to another to u'ngear the trip from 
the feed-roller and pe'i init its spring to reset 
it to initial position. 

44 . In a machine for priilling columns of 
25 figures,, the combination of a feed-roller, a 

paper-carriage mounted to be moved longi¬ 
tudinally of a support parallel with the feed- 
roller and carrjdng a platen-roller adapted to 
be swung into and out of contact with the 
30 feed-roller, means for supporting a sheet of 
papef in the paper-carriage and directing it 
around the platen-roller rn position to be au¬ 
tomatically advanced by the action of the 
feed-roller ti^hen the two rollers are in con- 
35 tact, a gong and a striker therefor, a wheel 
mounted upon a movable support adapting 
it to be fhi'own into and out of gear with the 
feed-roller and cariying a trip cooperating 
with^the gong-striker to sound the gong, a 
40 re8etting-.spring for the wheel, and means in¬ 
termediate the i>aper-carriage and movable 
support for the wheel for causing the latter to 
be thrown out of gear with the feed-roller when 
the paper-carriage is moved longitudinally of 
45 its support from one printing column to an¬ 
other, to therebj^ release the wheel and per¬ 
mit its spring to reset it to initial position. 

45 . In a machine for printing* columns of 
figures, the combination of a feed-roller, a 

50 paper-carriage mounted to be moved longi¬ 
tudinally of a support parallel with the feed- 
foller, and carrying a platen-roller adapted to 
be swuing into and out of contact with the feed- 
roller, means for supporting a sheet of paper 
55 in the paper-carriage and directing it around 
the platen-roller in position to be automatic- 
all}’^ advanced by the action of the feed-roller 
when the tw'o rollers are in contact, a gong 
and a.striker therefor, a wheel mounted on a 
• 60 movable support adapting it to be thro\yTi into 
and out of gear with the feed-roller, a trip 
carried bysaluyiieel and adjustable around 
the wheel to different positions relatively to 
the gong-strikef, and adapted to cooperate 
65 ■ with the striker to sound the gong, a reset- 
. ting-spring for the*wheel put under tension. 


by its forward movement under the iiction ofj 
the feed-roller, and means intermediate the 
papor-can;iagc and the movable support for 
the wheel for causing the latter to be throw’ii 
out of gear with the feed-roller when the pa¬ 
per-carriage is moved longitudinally of iUs 
support, to release the wheel and permit its 
spring to reset it to initiarposition. 

■4c. In a machine for printing columns of 
figures, the combination of a fcQd-rollcr, a 
paper-carriage mounted to move longitudi¬ 
nally upon a support parallel with the feed- 
roller and carr3*ing a platen-roller adapted to 
bo swung into and out of contact with the 
feed-roller, means for supporting a sheet of 
paper in the paper-carriage and directing it 
around the platen-roller in position to be au¬ 
tomatically advanced by the action of the . 
feed-roller wdien the two rollers are in con- 85 
tact, a gong and a striker there for, a mov¬ 
able frame extending longitudinall}' of the 
paper-carriage and its support,a-whccl mount¬ 
ed upon said frame and adapted to gear with 
and be ungeared from the feed-roller, and 90 
provided with an index or dial, a trii> for the 
gong-strikor carried b^^ .said wheel and ad¬ 
justable around its index or dial td different 
position.s relativel^^ to the gong-striker, a re¬ 
setting-spring for the w’hecl, and means in- 95 
termediate the paper-carriage and movable 
frame fOr moving the latter and throwing the 
wheel out of gear w ith the feed-roller when 
the paper-carriage is moved longitudinally 
upon its support, for the purpose described. 

47 . In a machine such as described, the 
combination of a fee<l-rollcr mounted in a 
fixed frame, a paper-carriage mounted to slide 
longitudinally of a support in said fixed frame 
and carrying a platen-roller adapled to bo 105 
swung into and cut of contact with the feed- 
roller, paper-guides for directing a sheet of 
paper betw^een the feed - roller and platen- 
roller and supporting it about tlie latter, a 
swinging frame hung upon an^.'rxis parallel 110 
with the feed-roller and paper-carriage-s«p- 
port and provided w-itli a bar extending lon¬ 
gitudinally of the latter,, a gong and striker 
therefor, a gear-wheel mounted upon said 
movable frame and adapted to bo moved into 115 
and out of gear with a pinion on. tho feed- 
roller, a spring yieldingly holding the mov¬ 
able frame in position for tho gear-wdieel to 
mesh with the pinion, a trip for tho gong- 
striker carried by the gear-wheel and adjust¬ 
able about an index on said wheel to different 
positions relatively to tho gong-striker, a re¬ 
setting-spring for the gear-w'hecl put under 
tension by its forw^ard movement imparted 
by the feed-roller, and means intermediate 
the paper-carrrage and longitudinal bar qf the 
movable frame for causing the latter to be 
moved by the i^aper-carriago when the platen- 
roller is swung backward away from tho feed- 
roller and the paper-carriage .slid longitudi- tjp 
nally of its support, to ungear^he wheel from 
the pinion on the fpod-rollor and permit tluj 


IOC 


120 


12: 


Ui 

0 


E 

CO 

3 

< 

d 

0 

> 



< 

c 

a 

> 

< 

8 

>• 

• 

C 

a. 

"Si 

8 


b 

luj 

i 

1 

oa 



? 74 .‘ 


596,864 


spring to rest the wheel and trip to initial po¬ 
sition. 

48 . The combination of the feed-roller M 
and means for advancing the same, the paper- 
5 carriage mounted to swing backward and for¬ 
ward and slide longitudinally upon the sup¬ 
port A' parallel to the feed-roller; and carry¬ 
ing the platen-roller F adapted to be swung 
into and out of contact with the feed-roller, 
lo the paper-guides for directing and supporting 
a sheet of paper about the roller F, the spring- 
pressed swinging frame having the bar D* ex¬ 
tending longitudinally of the support A', the 
gear-wheel mount^ ujion one end of said 
15 frame and adapted to be carried into and out 
of mesh with the platen L®on the feed-roller 
shaft when said frame is moved to different 
positions, the goug and gong - striker, the 
pointer D’ movable over the index upon the 
20 wheel and engageable with said wheel in 
its different adjusted positions, and operating 
as a trip for the gong-striker, the resetting¬ 
spring X* for the gear-wheel, and a projection 
upon the movable frame, such as the lug K^ 
25 adapted to contact with and move the swing¬ 
ing frame when the paper-carriage is swung 
backward from the feed-roller and moved 
longitudinally of its support, to disengage 
the wheel K* from the pinion L* and permit 


the spring, to reset the wheel and pointer D* 30 
to initial position. 

49 . The combination with the feed-roller 

and the paper-carriage and platen-roller, of 
the spring-pressed swinging frame havingthe 
bar extending'longitndinally of the paper- 35 
carriage and provided with the notches Pthe. 
gear-wheel of the signaling device mounted 
upon said frame and codperating with the 
pinion on the feed-roller, and the projection. 
on the paper-carriage adi^ted to enter one 40 
of the notches J* in the bar D* when the paper- 
carriage is swung backward, and to move said 
bar when the paper-carriage is Uien moved 
longitydinally thereof, for the purpose de¬ 
scribed. 45 

50 . The combination with a series of print¬ 
ing-type and their operating devices, of a 
driving-roller, means actuated through the 
type-operating devices for rotating'the same 
after each printing action, sfnd means where- 50 
by the. platen-roller may 1^ ihovfd into and 
out of driving contact with the driving-roller, 
substahlially as described. 

WILLIAM HiENRY PIKE, jR. 

Witnesses: 

Edmund Gat Lanp^ornb, 

William H. Masom 
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United States Patent Office. 

ALFRED SAMUEL McCASKEY, OF LA GRANGE, ILLINOIS, ASSIGNOR TO THE 
UNIVERSAL CALCULATOR COMPANY, OF CHICAGO, ILLINOIS. 

CALCULATINO-MACHINE. 

« 

SPECIFICATION forming part of X-etteri Patent No. 616,139, dated December 20, 1898. 

ApplicAtloB Pled December 27,1894. Serial Vo. 833,107. (Venpdol.) 


To cUl whom it may concern: 

Be it known that I, Aj.frbd* Samuel Mc- 
Caskey, of La Grange, Illinois, have invented 
a now and useful Improvement in Caloulat- 
5 ing-Macliines, which is fully set forth in the 
following specificAtion. 

'pds invention relates to calculating ma¬ 
chines or apparatus for performing mechan¬ 
ically the ordinary arithmetical operations of 
10 addition, subtraction, multiplication, and di¬ 
vision. 

The prime object of the invention is to pro¬ 
duce a calculating-machine of comparatively 
simple construction, which can be manipu- 
15 latcd without great dimculty and with a mini¬ 
mum liability of error. 

The calculating-machines found upon the 
market contain a large number of keys, with 
the operation of which the user mu.st thor- 
so oughly familiarize himself. Usually there 
are ten keys to each indicator or figure-wheel, 
so that in a machine designed to deal with 
and exhibit numbers of six places there would 
be sixty keys. Each added key increases 
»S largely thechancesof crror,bestdesrendering 
rapid work impossible. 

In the direction of simplifying the machin¬ 
ery and the manipulations to learned by 
the operator my present invention contein- 
jo platOH the operation of the indicator or figure- 
wheels, irrespective of the number of the lat¬ 
ter, by ten keys only. Attempt has also been 
made heretofore to construct a ten-key ma¬ 
chine; but my invention differs radically in 
J5 principle from the construction heretofore 
proposed and mainly in that a number is set 
up on the registering devices in its true digital 
order, beginning with the highest or Icft-liaud 
figure. 

[o The ten keys above referred to, which may 
be called “ figure-keys,” comprise one for the 
zero (0) and ono for each of the nine digits. 
They include only the kcy.s by which the reg¬ 
istering dcvicc.s are activated and are of 
^5 course c.xcliisivc of special keys for different 
pni’iioscs. For example, tlie machine herein 
described has a subtraclion-ke^", a division- 
koy, and a registering-key; but in case it is 
desired to construct only an *‘adding-ma- 
50 chine” thc.so keys and their connections may 
lie dispcn.sod with. The p.articnlar mochari- 


isras in wdiich these broad features of the in¬ 
vention are embodied are of course suscepti¬ 
ble of modlOoation and may take many dif¬ 
ferent forms. I shall, however, hereinafter 55 
describe and claim the best means now known 
to me of carrying out the principle of said in¬ 
vention. 

In this machine the registering devices are 
in the form of bars, herein termed “ register- 60 
bars,” these bars being brought successively 
under the control of the ke3's. The nnmbeV 
of bars will vary according to the capacity of 
machine desired, there being one bar for each 
figure in the largest number which the ma- 65 
chine is designed to register. The term ‘ * reg- 
ister-bara” is used generically to include de¬ 
vices other than bars which are capable of 
performing the same fanctions. The register- 
bars are movable into ten different positions 70 
corresponding to zero and the nine digits, so 
that when brought under the control of the 
keys each bar may l>e caused to register any 
flgurefrom “0”'to“9.” Besides the indepen¬ 
dent motion of the bars, they have a common 75 
movementon their support or carriage, herein 
termed the “bar-carriage,’’ the object of this 
movement being to bring the bars successively 
into position to be actuated by the register- 
actuatingdeviceor “hammer.” Thishammer 80 
and the keys by which it is actuated are sta¬ 
tionary relatively to the bar-carriage. Both 
the hammer and the step-by-step feed of the 
bar-carriage are actuate from the figure- 
keys—that is to say, when a key is struck the 85 
l>ar-CArriage moves a step, bringing a particu¬ 
lar bar into the path of the hammer, and the 
latter.is also actuated, moving .said bar to a 
particular position depending upon the key 
which has been manipulated. Each of the 90 
digit-keys moves the hammer (and conse¬ 
quently the bar opposite thereto) over a dis¬ 
tance whose value corresponds to that of the 
key, while the zero-key moves the hammer 
only far enough to move the bar opposite 95 
tliereU) one space. When that key is struck, 
the carriage moves ono stop; but the bar 
therebj’ broiightoppositethe hammer rcinams 
At zero. 

By the devices thus far outlined any num- 100 
ber can be set up on the regi8ter-bar.s by strik¬ 
ing the proper kej's in iTioir I'ogular digital 

/ 
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order. Means are provided wtiereby each 
item thOsj-set up can be recorded or tabulated 
on a St ip of p»tper, this recording operation 
being mainly useful in addition of columns of 
5 figures. Having set up a number, the next 
operation is to register it on the totalizer and 
if i)revious items l\ave been so registered to 
totalize the result. The totalizer comprises 
. a series of “ tigiire-wheels,” usually oue or two 
lo more than the^bars, since the latter register 
oulj’^ the factors, while the former register the 
result, and connections are provided between 
the wheel.s and bars whereby the former may 
be actuated from the latter upon the opera- 
15 tiou of an appropriate device, herein termed 
the register-key.” To this end in the form 
of machine he»*einafter described the register- 
bars have racks having each ten teeth ar¬ 
ranged to engage at the proper moment with 
20 pinions on or connected with the figure- 
wheels, and the bar-carriage is movable rela¬ 
tively to the figure-wheels to effect this en- 
gagem^t and to turn the latter to positions 
determined by the positions of the register- 
25 bars, which dnring this operation are firmly 
locked in place. Means are provided to ef¬ 
fect the automatic release of the bars after 
totalizing and to restore all t)ie parts to their 
normal positions after an operation has b^en 
30 performed. Means are also provided to pre¬ 
vent, when desired, the return of the bar-car¬ 
riage to its starting-point, which normally^oc- 
curs after totalizing. By thus preventing the 
return of the bar-carriage the number set up 
35 on the bars can be used repeatedly as often 
as required iu multiplication and division. 

Heretofore the possible failure of the op¬ 
erator to depr€!ss a key the full distance has 
been a source of error in machines in which, 
40 like the present, each key should impart to 
the registering device a movement of defi¬ 
nite length different for each key. In the 
present invention this source of error is 
avoided by a key-lock which acts when a 
45 key has been struck to lock all the other keys, 
the latter only being released after the key 
so struck has been depressed the full required 
distance. The principal novel element in 
this part of the mechanism is a lock-bar hav- 
50 ing a series of stop-pins and acting both to 
lock all the keys except the one depressed 
and also to maintain the lock until such key 
is full^^ depressed, tho lock-bar being then 
releascil and restored. 

55 Heretofore' it has been customary to per¬ 
form subtraction by adding the complement 
of the subtrahend, and this invention em¬ 
braces means (thrown into operation by the 
subtractiou-key) wherel)y the complement is 
60 automatically added and the excessive “ 1 ” 
in the extreme left-h;u»d onler or place elimi¬ 
nated. 'J'lie operation of automatically add¬ 
ing tho complement is not broadlj’new; but 
t he means hereinafter described and claimed 
65 are believed to bo now. 

The invention embraee.s many features of 
construction flud combiiiatioTis and arrange¬ 


ments of parts, which will be explained in the 
following detailed description, reference be- 
ing had to the accompanying drawings,.Hi 
which— 

Figure 1 is a plan view of a machine con- H 
structed in accordance with the invention. H 
the cover or top plate bbing removed. Fig. H 
2 is a side elevation, the cas'ng being in sec- 
tion. Fig. 3 is a front elevation.on a some- 
what larger scale. Figs. 4 and 5 are rospec* ■ 
lively a side elevation and plan of inechan ism ■ 
for preventing the hammer from beingcarried I 

by raomentnm bej^ond the proper distance. 80 ■ 
Figs. G and G* are respectively a plan and I 

rear view of the register-carriage and its sup- I 

port. Fig. 7 is a side view of the same. Figs. I 

8, 0, and 9 * are detail views of the bar-car- I 

riage and accessory parts. Fig. 10 is a per- 85 1 
speettve iu detail, partly broken away, of the | 
bar-carriage, illustrating the means for re- 1 
turning such bars to the normal positions. ' 
Fig. 11 is a side elevation of the recording 
or printing mechanism, and Figs. 11* and.ll® 90 
show details thereof. ‘ Fig. 12 is a plan view of 
the printing mechanism. Fig. 13 is a side ele¬ 
vation, and Fig. 14 a plan, of portions thereof. 

Figs. 15 and 15 * illustrate in plan and elevation 
the paper-guide. Figs. IG and 17 illustrate in 95 
plan and side elevation the figure-wheels aud 
other parts of the totaliziug mechanism. Figs. 

16 *, IG'*, and 16 ® and 17 * and 17 '' illustrate vari¬ 
ous details of said mechanism. Fig. 18 is a 
perspective view of a portion of the key-le- lOo 
ver and shifting mechanism. Figs. 18 *, 18 '’, 
and 18 ® illnstrate details of said mechanism. 

Figs. 19 and 20 are respectively a plan and 
elevation of parts of the same mechanism> 

Figs. 20 *, 20 '’, and 20 ® illustrate the levers de-* 105 
tached. Figs. 21 and 22 illustrate in sido 
elevation and plan the lever mechanism em¬ 
ployed in snbtraction and other operations. 

Figs. 23 , 23 *, and 23 '’ are views illustrating 
parts of t^e “carrying” mechanism. Fig. 24 110 
shows some of the cams and stop-pins em¬ 
ployed in the carrying mechanism. Figs. 25 
and 25 * illnstrate in side and front elevation 
devices connected with the register-carriage 
for purposes hereinafter explained. Figs. 115 
26 and 20* illustrate details of the same de¬ 
vices. Figs. 27 and 28 represent in side ele¬ 
vation and plan the shifting and stop mech¬ 
anism connected with the multiplication, 
subtraction, and division kc3's. Fig. 27 * is a 120 
detail of part of said mechanism. Figs. 29 , 

29 *, and 29 ** illustrate details of the same parts 
in various positious. Fig. 20® is a rear view 
in detail of the rack s with its accompanying 
lug 12 in position to disengage the stop 8 <25 
from the detent-pawl 5 . 

The rigure-ke3’s (ten in nunjbei) are <lcsig- 
nated by the Ogiires “ 0 ” to “As shown, 
they are arranged in two rows, the even uuni- 
bers in the first row, and the odd ones iu the i3'5 
second row; but any other convenient ar- 
rangemeiit may be .ulopled. In addilien to 
the figure-keys, to which the (lescriptio!i for 
the present will l>c confined, there are sub- 
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traction, division, and multiplication keys, 
marked in Fig. 1 with the conventional sym¬ 
bols X, with which these operations 

are designated, and a shift-key S. 

5 Each figure-key is on the eud of a vertical 
spindle a, jointed at c to a key-lever h, which 
is Pi 'oted on the horizontal rod d. Figs. 2, 3, 
4, and 5. Ea^^-h lever b has a downwardly- 
inclined arm h', at the end of which is a short 
to transverse pin/, (bestseen in Fig. 3,) which 
is intended to engage and lift the actuating- 
arins of the register mechanism. As shown, 
there are two of these actuatiug-arins, g and 
g\ to each key-lever‘; but for the present it 
1$ will be convenient to follow' only that series 
of arms which are lettered g and w hich are 
used in performing addition. Arms g are 
each to the left of its lever h. Fig. 3. Arms 
g are all pivoted on rod d. They are curved 
20 at the lower ends, as shown, h'igs. 2 and 20, 
and adapted, when raised by the depression 
of a key, to strike and move the rocking bar 
i, which is carried by arras i*, attached to 
rock-shaft/ The curvature of arms g is dif- 
25 ferent for eadii of the series, as clearly shown 
in Fig. 2, so that each arm moves the rook- 
bar 1 through an arc of definite length. The 
con.struction is such that the value of the arc 
through which' bar i moves is measured by 
30 the value of the key which is struck. Thus 
the zero-key docs not move it at all. Key “ 1 ” 
moves it the minimum distance, or. as it may 
be said, through one degi’ee, key **2*’ a dis¬ 
tance twice as great as key “ 1 ” or through 
35 two decrees, and so on. 

’ Bar 1 carries the plunger or hammer K, by 
which the register-bars R are actuated. These 
bars are all mounted on a bar-carriage BC 
(see Figs. 1 and 9) and are alike in construc- 
40 tion. Their number will vary with the ca¬ 
pacity of the machine. In the machine illus¬ 
trated in the drawings there are ten register- 
bars, so that numbers containing as many as 
ten figures can be set up. 

45 Bar-carriage BC has a step-by-step motion 
transverse of the machine imparted by mech¬ 
anism hereinafter described. For present 
purposes it suffices to say that each time a 
figure-key is struck the carriage moves one 
50 step to the left. Fig. 1, the length of the step 
being the distance from the center of one bar 
to the center of the next. - Consequently the 
front ends of bars R come successively into 
the path of hammer K. 

55 Each bar R has ten latchet-teeth 1 *, P'ig. 10 , 
the distance between them corresponding to 
one degree of movement of hammer K. A 
pawl o engages these teeth and detains the 
bar in the iiosition to which it is advanced b^' 
60 the stroke of the hammer until released, as 
hereinafter explained, when the bar is re¬ 
turned to its normal position, by nieuns of a 
spiral sjn ing ?/, altache<l at one end to a j)in 
on bar R and at’the other to tlio frame of 
65 carriage 11C, Fig. 2. 

From tlic explanations thus far given it will 
be cas}' to understand how' thedigit.scompos¬ 


ing any number are set up 011 the register- 
bars by striking in regular oixlcr the keys cor¬ 
responding to that number, llius if the num- 70 
ber be “54C” key “5” is first struck. Car¬ 
riage BC moves one space to the left, present¬ 
ing the'first bar R to the tianimcr K, which 
strikes that bar, advancing it five spaces or 
degrees, in which position it is held by pawl .75 
0. Key “4” is next struck, advancing the 
second bar four spaces, and key *‘C” in like 
manner advances the third bar six spacc.s. 
Bars R have on the ends opposite the ratchet- 
teeth k ten rack-teeth k\ designed to operate so 
the pinions of the figure-wheels, hereinafter 
described. The step-by-step movement of 
bar-carriage BC (which slides on the horizon¬ 
tal rod M') is effected by means of a rack s, 
Figs. 9 and 9*,‘ attached to the carriage, and 85 
a dog u. Dog u is carried by an arm v and 
is pressed into engagement with rack s by 
spring ?/. Arm v is pivoted atu* on a support 
Xy Figs! 1 and 9. Ann v bos a cam-shaj^ed 
• edge 4, against which bears a roller car- 90 
ried by hammer K, (see Fig. 1,) so that dur¬ 
ing the first part of the movement of the ham¬ 
mer the arm v is oscillated, moving the car¬ 
riage BC one step to the left, in which posi¬ 
tion it is held by the detent 5, which is piv- 95 
oted to a bracket G (see Figs. 9 and 9'^) on the 
register-carriage RC, hereinafter described. 
Thus the feed of the carriage DC takes place 
upon depressing any key before the hammer 
acts on the register-bar. Dog u is held in 
contact with rack s by a spring i/, so that when 
arm v returns to its normal position dog ti 
can yield, so as to pa.ss the adjacent tooth of 
the rack and engage in the next notch. 

In order to transfer the number set up ou 105 
the register-bars R to the figure-^wheels F, it 
is necessary that the carriage BC should be 
movable (carrying with it the register-bars) 
in a direction at right angles toils feed move¬ 
ment. To this end carriage DC is mounted 110 
on a movable support, herein termed the 
“register-carriage” RC, Figs. G to 9 and 9**. 

This cartiage RC consists of a suitable frame¬ 
work upon which the slide-rod M' of the bar- 
carriage is supported and which bar-carriage 115 
can slide lengtliwise of the mfichine on a sup¬ 
port or bed IVF. The advance movement of 
the register-carriage RC is ciTocled by a reg¬ 
ister key or bar RB. (Broken off in Fig. 1 
and shown detached in Fig. 2. See also Fig. i 2c 
3.) This key is attached to an arm 20, car¬ 
ried by a rock-.shaft 22, extending across tho 
keyboard and journaled in bearings 23 and 
24. Shaft 22 1ms two do^waitlly-projecling 
craiik-arms 25 2G, to the lower ends of which 1 ^5 
arc pivoted connecting-rods 27:'8, which rea<^h 
forward (see Fig. S) to the regist(ir-'‘ai i-ia;;c 
RC, where they arc jointed to a rod 31, e,\. 
tending the full length of .said carri.age. Hod 
31 passes through slots IM* in the frame of 130 
bar-carriage BC, Figs. 8 and 9',and has con¬ 
nected to its respective endsshort luiks 29 
30, tho other ends of which arc pivoted ,it 32 
to ears on carriage RC. Tho ofiico of the rod 
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31 and tlie slotted bearings IVl® throngli whioh 
it passes is to give the bar-carriage BC a 
slight rising-and-falling motion on rod M' as 
a center, the entire carriage being hinged on 
5 that rod. The depresaion of register-key RD 
first raises bar-carriage BC to a horizontal po¬ 
sition, so that the register-bars are brought 
into alineineot with the pinion 39 of the fig- 
ore-wheels W’hea the bar-carriage has 
lo reached a hcirizontal position, rod 31 comes 
against tho olid of slots M*, and consequently 
the continued depression of key RB advances 
the carriage HC until the register-bai’s have 
s^cted upon the figure-wheels. The object of 
1$ this oscillating movement of carriage BC is 
to cause the rack-teeth k' of the register-bars 
R to drop out of engagement with pinions 39 
before the netnrn of the register-carriage. 
Detent-pawl 5-, which is mounted on carriage 
20 RC. holds thd bar-carriage BC by engagement 
with rack s (luring this advance movement. 
On the return or downward movement of reg- 
ister-carriagn RC the finger 8 of a vertical 
trip-rod 7, Ffes. 9, 9“, and 29, comes in con- 
25 tact with the rear extension of detent 5, (the 
forward motion of this pawl with the carriage 
having allowed rod 7 to drop,) disengaging^ it 
from the rack s and permitting return of car¬ 
riage BC to Its normal position. Near the 
30 end of this return movement, whichls effected 
by a spring quch as ordinarily used for that 
purpose, trip-rod 7 is lifted by a lug 12, at¬ 
tached to the rack a, which lug passes under 
the extreme projection 8* of finger *8, Figs. 
35 29* and 29^ The latter therefore releases de? 
tent 5, allowing it again to engage rack s. 
After passing lug 12 finger 8 falls and rests 
loosely upon the upper surface of detent 5, 
and this will be the relative positions of these 
40 parts until register-key RB is again struck 
and register-carriage RC advanced, carrying 
with it detent 5 , whereupon rod 7 will drop, 
bringing finger 8 into position to release de¬ 
tent 5 on the return of the register-carriage, 
45 which is effected by the action of springs 42, 
Fig. 2, attached at one end to the bkae of the 
inachine and at the other to arms 25 2G. It is 
necessary also at this point of the operation 
to release the register-bars R from their de- 
50 tents o in order tliat they may be returned by 
their retracting-springs 71. This release is 
effected by an inclined trip-plate 13, Figs. 1, 
2, and 10, which is (tarried at the end of a 
long arm 10, Figs. 1 and 2, ex tending obliquely 
55 from standaid 19. Trip-plate 13 is pivoted 
against the vertical end of arm IG by means 
of a pin 14 and normally upheld by a spiral 
spring surrounding safd pin.. During the ad¬ 
vance movement of the feed or bar carriage 
60 BC the roar oxtensionS of detents n ride over 
llic upper edge of me release-plate 13 aad de- 
l)rc8.s it against the pressure of its spring; but 
on tho return movement of the carriage they 
pass under the plate 13 and by its inclined 
65 lower surface are tripped, lifting the teeth of 
the detents sut of the notches of bai-s R. 
Tlius by tlio time tho carriage BC returns to 


its normal position the register-bare R are all^H 
restored to zero. 

To briefly recapitulate’the operation of the 
parts already described, a number is set up 
on the register-bars by depressing in regular 
order the keys corresponding to the ^digits 
composing such nhmber. As each figure-key 
is depressed bar-carriage BC moves one step 
to the left by the action of dog 11 on rack 
so that the carriage moves as many steps* as B 
there are places in tho number sot up. Each H 
register-bar,after being advanced by the ham- H 
mer K through a distance corresponding to 
the value of tlie key which impelled it, is B 
locked in that advanced position by its detent I 
o. When the last figure is thus registerefiou ■ 
its bar, the carriage BC, held firmly in its afi- I 

vanced position to the left by detent 5 engag- 85 V 
ing rack is moved backward with its car- I 
riage RC by the depression of register-key RB 1 
and is turned on its hinge M', so as to bring 1 

bars R to a horizontal positi()n. On tho com- ' 

pletion of this backward movement whep key 90 
RB is released carriage BC dro*ps to its in¬ 
clined position, freeing the rack-teeth of bai:s 
R from engagement with pinions 30, and reg¬ 
ister-carriage RC returns to its normal posi¬ 
tion under the influence of springs 42, auto- 9^ 
inatically releasing bar-carriage BC from the 
hold of detent 5. Bar-carriage BC then re¬ 
turns to the right, and during this movement 
the rear ends of detents o, passing succes¬ 
sively under plate 13, are tripped, x>ermittinff too 
the return,of the register-bars R. Thus aU 
the parts are restored to their normal posi¬ 
tions ready to set up another number on the 
register-bars. 

Tho mounting of register-carriage RC on 105 
its dovetailed wa3*8 35 of support is shown 

in Fig. 0*. It is desirable to cause a slight 
frictional resistance to the movement of car¬ 
riage RC, so as to insure that the bar-carriage 
will be raised to the horizontal position Im- 110 
fore the i*egister-carriage moves forward and 
to insure also that the bar-carriage will drop 
back to its normal position, disengaging the 
racks k' from pinions 39 before the register- 
carriage begins its return movement. This 115 
friction is created by the pressure of spiral 
springs upon a steel plate or shoe 34, Fig. G*, 
pressing the latter against tlie dovetailed way 
35. One of these springs is shown in tho 
drawings under the end of a screw 33, tapped 120 
into the frame of tlie carriage, the spring 
bearing at one end against the end of the 
screw and at the other against the shoe 34. 

We will now follow the operation to the 
figure-wheels F, on which the results are 125 
finally registered and totalized. These wheels, 
(shown in Figs. 1, 2, IG, and 17,) twelve being 
employed in the machine^hown, are mounted 
to turn independently of one another on rod 38. 

In the normal position, or that which the'y oc- 130 
cupvatthe beginningof an operation, the zero 
(“0”) on each figure-wheel sliows througli 
an aperture Gl, Fig. 2, in tho cover-plate of 
tho machine. (Removed in Fig. 1.) Each 
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wheel has secured toit a pinion 39, already re¬ 
ferred to, forenga^eineut with the rack-teeth 
fc' of the register-bars R. The relative ar¬ 
rangement of the figure-wheels and register- 
5 bara is shown in Fig. 1 and is such that^he 
movement of bar-carriage HC one step brings 
.the first bar at the left of the carriage into 
line with the pinion 30 o.* the first or units 
figure-wheel, and however many figure-keys 
may be struck the last register-bar acted 
upon comes into line with this pinion. On 
one side of each wheel-,F and fixed to the 
shaft 38 is a washer 43 and on the other (ide 
of the wheel a spring-washer 45, Fig. IG, press- 
15 ing against the wheel with sufficient force to 
hold it when pinions 39 are not engaged by 
the rack-bars or by the permanent locking 
mechanism. 

The permanent locking mechanism for the 
20 figure-wheels F comprises locking-arms 40, 
one for each wheel, Figs. 17 and 17**, carried 
by a rock-shaft 48, partly broken away in 
Fig. 1 *. A spiral spring 50, (see Fig. 10 ,) 
acting on shaft 48, keeps arms 40 normally 
25 in engagement with pinions 30, so that the 
figure-wheels are normally locked. Shaft 48 
is turned against the pressure of spring 50 to 
unlock the figure-wheels F when the carriage, 
with the register-bars R, advance, this release 
30 being effected by means of an arm 51 on shaft 
48, who.«o pin 52 is .struck by a bar 53, advanc¬ 
ing with the registering mechanism. The 
forward movement of the register-carriage is 
arrested by stop-piqs 40, (see Figs. 1 , 7, and 
35 8 ,) and it will be observed that at this point, 
carriage RC being in its most advanced po¬ 
sition, the registry on pinions 39 is completed 
and the teeth of bar§ R are in engagement 
with pinions 39, locking them firmly for the 
40 time being in the positions to which they have 
been turhed. Thus figure-wheels F cannot be 
rotated past their intended position by inertia, 
the prevention of which irregularity has been 
a matter of great difficultjMn calculating-ma- 
45 chines heretofore cdnstnicted. It will also 
be noted that the registering of the result on 
the figure-wheels is not effected on separate 
wheels successively, but is effected at one 
operation upon all the wheels that may be 
50 ciilled into use for the particular number reg¬ 
istered. When arm 51 has turned so far that 
pin 52 passes under the edge of bar 53, the 
said bar continues to advance without fur¬ 
ther acting on arm 51, simpl}’ riding over the 
55 pin 52, as show n in Fig. 17*'. Bar 53 has in 
its side a vertical slot or groove 55, beneath 
which in a flat spring 54, and as shown in Fig. 
17*‘ this spring during the advance movement 
of tl»e eanifige is interposed between pin 53 
60 and slot 55. Pin 52 passe.s a short di.stance 
beyond .spring ’elensing it, ,as shown in 
Klg. J7''. C«»nsc*oucntly upon the first return 
niovcinon! of tlie carriage pin 52 passes 
through slot 55, applying the i)ernninent locks 
65 40 to the wdiceKs 39 at once. Bar 53 is at¬ 
tached to t he .side of a rack-bar 50, which acts, 
as hereinafter explained, to restore the carry¬ 


ing mechanism, and the said rack-bar 56 is 
connected to and receives its motion from tho 
rod 31 through a link 58, pivoted to said bar 70 
56 at 59, as l) 6 st shown in Figs. 16 and IG*^. 

A unison device is requir^ to restore all 
the fignre-wheels to their initial or zero posi¬ 
tions before beginning a new operation. , This 
is effected by means of a crank-handle () 2 , 75 
keyed to a shaft 63, Figs. 1,16, and 16*, jour¬ 
naled in bearings 64 05, supported on a base¬ 
plate OC. A spiral spring 67 on shaft 63 tends 
to turn it so as to keep handle 62 in the po¬ 
sition shown in Fig. 1 .. Shaft 63 carries a 80 
toothed sector 68 , which engages a pinion 70, 
turning freelj" on rod 38, said pinion having 
an arm 71, (see Fig. IG*,) which in turn car¬ 
ries a pawl 72, engaging ratchet-w'heel 73, the 
latter being fast on shaft 38. 85 

It is necessary in restoring the figure-wheels 
that they should rotate in the direction oppo 
site to that in which they are turned by the 
register-bars. To this end the operator moves 
handle 02 from him, turning pinion 70 by 90 
means of sector 08. During this movement 
pawl 72 slips over the teeth of ratchet-wheel 
73, the latter being held stationary by a de¬ 
tent 74, fastened to the frame of the machine. 

The operator now draws handle 62 toward 95 
himself, turning pinion 70 by means of pawd 
72 and with it shaft 38 and the figure-wheels 
or such of them as have been displaced in the 
previous operation. Each figure-wheel has 
on its periphery a Stop-pin 75, and when the 1 00 
wheel is in its zero position this pin abuts 
against the end of a lever 70, there being one 
of these levers for ea^h wheel. Consequently 
as each wheel by the rotation of shaft 38 
reaches its.zero position it will be arrested by 105 
contact of stop-pin 73 with lever 70, the wheels 
being connected with shaft 38 only by' the 
slight friction of the washers above referred 
to. Pins 75 and levers 76 subserve functions 
in the carrying mechanism, as will be herein- 110 
after shown. Before the unison or resetting 
device can be operated the pinions 39 must 
be released from the locking-arms 46 j and 
since no one fignre-wheel need be moved more 
than nine-tenths of a revolution to bring it to 1 x 5 
the unison or starting point a portion (one- 
tenth) of the revolution of shaft 38 can be 
utilized for releasing the locking-arms 46. 

This is done bj" attaching to rock-shaft 48, 
which carries locking-arms 46, an arm 77, 120 
whose end rests in a notch in the periphery 
of a disk 78, rigid on shaft 38, Figs. IG and IG**, 

.so long as artns 40 are in their locking posi¬ 
tion. As soon, however, as shaft 38 is turned 
the inclined edges of the notch raise arm 77, 12 .S 
turning shaft 48 sufficiently to raise arms 40 
out of engagement with pinions 39. 

la order that shaft 38 may not be displaced 
during the operation of the figure-wheels, a 
lock-spring 70 is provided on the sector 08, 130 
* entering a notch in shaft 38 

and lioloing it firmly in place. 

In totalizing on the figure-wheels it is es¬ 
sential that when any wheel of the system 
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completes its revolution, turningfrora “ 9” to 
“ 0 ,”the adjacent wheel to the left should 
tarn one-tenth of a revolution. This is the 
fanction of the carrying mechanism illus- 
5 trated in Figs. 1, 2, 10 , 17, 23, and 24. For 
each wheel is provided a sliding bar 90, hav¬ 
ing an actuatihg-spriog 91, connected at one' 
end to a pin 92 on the bar and at the other to 
a pin 93 on ths frame of the machine. Slide 
TO 90 bears on its forward end.a pawl 94, (see 
Figs. 2 , 10 , and 17,) hinged theretoand pressed 
toward pinion 39 of the figure-wheel by a 
spring. Pawl 94 is so shaped at its forward 
end as to turn pinion 39 through one space 
i '5 when slide 90 Is advanced by spring 91. The 
forward end of slide 90 works just under pawl 
94, Fig. l7, and is so set and shaped as to eA- 
ter between the two teeth following the one 
bn which said pawl has just acted, thereby 
20 locking the fifijure-wheel for the moment and 
preventing its being carried too far by iner¬ 
tia. Slide 00 is normally held from action on 
pinion 39 by lever 70, heretofore referred to, 
which lever lifis a pin 96 entering a slot in 
25 slide 90, Figs.; 16, 17, and 23. Said lever 76 
has a spiral saring 98, tending to keep its pin 
90 engaged wih slide 90. The free end of 
lever 70 is so* Mt and shaped as to come in 
contact with tne stop-pin 75 on the next fig- 
30 ure-wheel F t»the right of the lever. Con¬ 
sequently wh ill such wheel in its rotation 
passes from “ to “O’* pin 75 presses lever 
70 of the adj] cent wheel to the left, raising 
pin '90 out 61 engagement with the slot in 
35 slide 90 and c lusing, through the operation 
of spring 91 0 1 slide 90, the pawl 94, carried 
thereby, to tin n pinion 39 one-tenth of a revo¬ 
lution, thus * carrying ten” over from one 
figure-wheel o the wheel representing the 
40 next higher (rder. Slide 90. works in a slot 
in bearing-bl(Kk 99, carried by plate 100, Fig. 
17, which in t|rn rests on the base of the ma¬ 
chine. L 

For restoriig the carrying mechanism to 
45 its normal p«ition slide 90-is curved at its 
rear end, Fig*. 2 , 17, and 23. Against the 
concave side if this curve works a cam 103. 
There are tw^ve of these cams (one for each 
slide) set in spiral order one-fourteenth of 
three hundred and sixty degrees apart on a 
shaft 100. A ^ries of twelve pins 104, set all 
in the same lipe parallel with the axis of the 
shaft, occupiw one-fourteenth of three hun¬ 
dred and sixty degrees, and the space marked 
55 105 in Fig. 2 is left vacant. The pins 104, 
standing all iai line, are jutl in the path of 
the curved extremity of slide 90, as shown in 
Fig. 2 . (See^also Fig. 24.) Consequently 
they prevent motion of the slides, or, in other 
5o woi^s, prevent “carrying” while registra¬ 
tion is being effected on the figure-wheels, 
which, it will’be remembered, are positively 
engaged at tlmt tbne with the rack-teeth of 
register-bars 'I'he rack-lnir 50, already 
O 5 referred to, connected by links 5S to the rod 
31, moves fortv’ard with register-carriage RC. 
It engages a pinion 107, Fig. 17, whicli, i 


through a pawl 109 on arm 108, carried by said H 
pinion, turns a ratchet-wheel 110 on shaft H 
100, which carries cams 103 and stop-pins 70 H 
104. Ratchet-wheel llO has a detent 111 , ■ 

which prevents its turning during the for- ■ 
ward moVementof carriage RC, during which I 
movement pawl 109 slips over the ratchet- ■ 
teeth. On the return movement, however, 75 I 
the pawl and ratchet-teeth engage and stop- I 
pins 104 immediately move from in front of I 
the curved ends of slides 00 , so that any of I 

these slides which have been tripped by the I 

revolution of the figo^e-wheelR during regis- 80 1 
tration in the manner explained above are | 
free to perform their fanction of carrying. I 
Immediately after this, shaft 100 continning 
to revolve, the first cam 103 restores its slide 
90 and the other cams act successively, (if 85 
their slides have been tripped,) so that when 
carriage RC completes its return movement 
all the slides have been restored and stop-pins 
104 again stand in the way of their movement. 

It will be understood that when one of the 90 
levers 76 has been tripped its .slide 90 makes 
a slight movement forward (by the pull of its 
spriDg91) until arrested by pin 104, this move¬ 
ment being sufficient to carry the slot in slide 
90 past the pin 96, leaving the slide free from 95 
said pin and ready to advance as soon as stop 
104 is removed. 

I will now describe the recording or printing 
mechanism for the items set up on the regis¬ 
ter-bars, Figs. 1 , 2, 11, and 12 . This mech- 100 
anism is useful mainly when the machine is 
used for adding, so as to make a column of 
the numbers added on the totalizer. For this 
purpose each register-bar R carries a set of 
type fdr printing the zero and nine digits. 105 
The type are arranged in order on a strip of 
steel attached to one side of each of the regis¬ 
ter-bars, as shown for some of the bars in 
Fig. 1 . Normally the zeros of all the bars R 
are in line with the printing-point; but If, as ris 
in the exam pie above given, the number “540” 
is set up on the first three left-hand bars the 
three separate digits “5,” “4,” “0” will bo 
brought to the printi ng-point—that is, to po¬ 
sition from which an impression can be taken. 115 

The mechanism for the paper-feed, inking- 
ribbon feed, Ac., can be of any suitable de¬ 
scription, many forms of mechanism for dis¬ 
charging these functions being in use in type¬ 
writers. The particular mechanism herein 120 
described is therefore not essential. 

The impression is obtained on a slip of pa¬ 
per drawn from a roll or spool 121, Fig. 2, 
around a rod 113, (which is the impression or 
printing rod,) carried by arms 115 and 110, 12 $ 
which’are pivoted, respectively, to anus 117 
and II 8 . (See Figs. 2 and 12 . ; '1 he paper 
on its way to the printing devices passes at 
its edges between feed-wiieels 122 on shaft 120 
and 12:1 on shaft 120 *, the fonnp! havins: holes 13 c 
and the latter pins to me.sh rlu*K‘iri 
passing around rod 113 the pu[)(M’ rotorns be 
tween wheels 123 cand 124, liie laltcr on sliaft 
ll’G*', Figs. 11^ and J2, and thence over n 
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I liicld 125, Fij^^ 15. The feed of the paper isef-’ 
ected by the interm ittent movement shaft 
2C, carrying^t]»cAv]»eels 122 .. On the opposite 
nd of the shaft s 12 <l, 12 »J and J 20 ** is another 
et.of wlieols, the dr.plieates of 122 , 12 '}, and 
24. To j'et a sufficient fee<i of paper from 
- small movement of printing-rod 113, rc- 
ourse is had to the following arrangement: 
>y means presently described a short dpwn- 
irard ^troke of rod 113 is made to obtain the 
^rioting impression. When arms 115 110 de- 
cendj'pawl 127, attaclied to the latter, slides 
ver teeth of ratchet-wliecl 128. The move 
[lent of the pawl is of cour.se very slight. On 
lie return movement the jiawl engages and 
urns the ratchet-wheel and with it shaft 110 , 
n which it is mounted, and gear-wheel 120 . 
i'he latter turns a small pinion 130, Fig. 11 , 
i^hich is fast on shaft 120 , carrying the feed- 
rheels 122 , the latter being coiisequentl}" 
urned through the desired distance. The 
printing stroke must be given to rod 113 after 
the number or item has been set upon regis¬ 
ter-bars R and before it is trail ferred to the 
*5 totalizer. The printing stroke is therefore 
derived from the first part of the dowuwai*d 
movement of the register-key Rll through 
mechanism which will now be described. 
(See Figs. 12,13, and 14.) Shaft 22 , to which 
JO key RB is connected by arm - 20 , has an arm 
132, carr 3 'ing at its outer end a lug 133, which 
in its upward movement encountei-s the low'e’r 
end of a short caWh 134, pivoted to an ear 
134‘ on arm 130 on shaft 137'^, journaled in 
35 bearings 137, which arm has an outer curved 
end. This end overlies the printing-roller on 
rod 113. The printing arm or striker 136 is 
controlled primaril}" b)’ spring 138, coiled 
around shaft 137'', the spring being so regu- 
30 lated that the end of arm 130 normally presses 
lightly on rod 113. When arm 130 is raised 
by the movement of arm 132, the spring is 
put under tension or wound up. The posi¬ 
tion of the parts as arm 132 begins to fiscend 
45 is shown in Fig. 11 . After a short upward 
movement catch 134 escapes from contact with 
lug 133 of lever 132 (the position at this time 
being shown in Fig. 13 in full lines) and arm 
or striker 130 will make a quick downstroke, 
-,o as indicated in dotted lines. Fig. 13, prodiic- 
ingan impression OP the paper passing around 
rod 113 of such type fis have by the antece¬ 
dent nidvemeut of the registei -bars been 
brought to the printing-line. On the return 
55 of arm 132 lug 133 pushes catch 134 aside 
against the pressure of its spring 135 and re¬ 
sumes its normal position. 

The whole priming mcchanisui may bo re-- 
moved or swung aside. As already slated, 
(id this mechanism is mainlv useful in addititui 
or in tabulating columns of figures, making 
itemized statementsof accounts, Ac. In siicli 
cases it is not often necessary to see the fig¬ 
ures exposed on the figure-wheels. In other 
oj operations, however, where it is necessary to 
SCO the figure-wheels during the whole proc-’ 
OS.S, fhc paper feeding .and printing ineehnn- 


isui maybe quickly removed or swung into a 
horizontal position on the pivot-rods 120 by 
moans of catch-handles 140, Fig. 2, which are 70 
hinged To arms 117 and II 81 rapor-roll 121 
is supported on forked arms 13‘J. To remove 
or replace it, shield 125, Figs. 2 and 15, which 
is a skeleton frame having lengthwise sup¬ 
porting-rods a'h' c\ maj’^ be swnng out of the 75 
way bn hinge d\ Spring-catches e' hold the 
frame normally in jAace. By taking hold of 
the upper ends of handles 140 and pressing 
them slightly forward their lower ends will 
be released from the catches 14, Fig. 2, when 80 
the whole attachment may be swung on rod 
120 to expose the figure-wheels. This rod is 
supported in forked bearings /', so that the 
apparatus can be removed bodily when de¬ 
sired. Ss 

It should be stated that arms 115 and 110 
and rod 113 work through and when removed 
would be drawn out of an opening of suitable 
size in the cover of the machine:* 

The inking-ribbon for the printing mech- 90 
an ism is of ordinary' sort. It is stored on a 
spool 146, Fig. 1 , and rolled slowly from that 
to a spool 147 on the opposite side of the ma¬ 
chine. For feeding the ribbon intermittently 
at each printing impression the spindle of 95 
spool 147 has a small ratchet-wheel 151, Fig. 

11, actuated by, a dog 150, sliding vertically 
in a block attached to support 140. Arm 27, 
which, as already described, is actuated by 
the register-key RB, has a small projection 10 c 
152, wliich at each forw'ard motion of said 
arm lifts dog 150, causing it to turn the 
ratchet-wheel 151 one space. • To return the 
ribbon to spool 140, crank 153, Fig. 1 , is em¬ 
ployed, this crank acting through spindle 105 
155* and bevel-geai’S 155 150 upon the spindle 
of spool 140. 

For indicating decimals a decimal-point 
marker is employed, this being a steel point 
100 , Fig. 1 , on the end of a cur\’ed spring ixo 
159, carried by a block 158, which slides on a 
square rod 157, carried by the supports 148 
140. Decimal-point 100 is beneath the ink¬ 
ing-ribbon and above the plane of the regis- 
ter-bai*s R, and as printing-rod 113 descends 115 
the point is carried down to the plane of the 
type, making an impression on the paper. 

The decimal-point can be shifted and set by 
means of a rod IGl, having a scale marked 
thereon and attached to the block 158. 12 c 

The key-lock median ism will uow be de¬ 
scribed. As explained, the function of this 
mechanism is to prevent error arising from 
failure of the operator to depress a key to its 
full distance. The effect of siroH failure 125 
would be that Inimmer K would move the bar 
R, iijMm wliich itisat the tinieacting,asinallei' 
disiiiuoe tii.'in that necessary to set up the 
proper (igure SucIj orvor is obviated accord¬ 
ing to thisiiiveplion by niechanism which acta 130 
on the depression of any key to lock all the 
other keys until the key whidi has been struck 
is depressed its full distance. 3’his inechan- 
j ism may take many (lilTerent forms. Asillus- 
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trated in the drn wings, Figs. 1 , 3 , 3 , and 18, 
this action is effected by a lock-bar 102 , winch 
is loosely nipported in bearings in uprights 
105 166 and can slide horizontally. This bar 
5 carries a series of horizontal pins 107, one for 
each key-lever h. The latter have at their 
ends two wings h* O’, Figs. 4 and 18, one above 
the other. Attached to the upper wing is 
an upright steel piece 108, bent at the bot- 
lo tom, so that pin 107 is in the path of this an¬ 
gular portion <?*•, which during the descent of 
the key-lever acta as a cam upon said pin, 
moving lock-bar 102 to the left against the 
pull of its spring 104 (see Fig. 3) and bring- j 
15 ing all the lock-pins 107 of the other keys 
into the looking position. Attached to the 
lower wing h* is an upwardly-curved spring 
169, its nppej free end resting against a 
shoulder at tie upper end of cam-surface 
G*. Fig. 18* sfiows a key .in the act of de¬ 
scending, and pin 107 will.be seen traveling 
along the camisurface* c^. When it reaches 
the end thereof, as in Fig. 18'*, it pushes 
spring 109 a 8 |de and thence- travels along 
s 5 the left-hand Vertical surface of strip 108, 
as seen in Fig. 18”. It will also be observed 
in these Hguras that the. stop-pin 107 of the 
other key she^ therein has tween brought 
under the low:Cr wing of the key-lever, lock- 
30 ing it in place.' If the key is full}’^ depressed, 
its pin 107 passes over the upper edge of 
strip 108 and permits spring 104 <^o withdraw 
lock-bar 102 to its normal position, releasing 
all the key-le^rs. If, on the other hand, the 
35 key is release^! before strip 108 pa.sses en-, 
tirely below pip 107, the pin will remain on 
the left edge of said strip, maintaining the 
lock, and wh^ the stem a rises so far that 
the pin 167 comes against the end of spring 
40 109 it can riseao farther. The operator then 
striking anotljer key finds it locked and is 
thus apprised^hat the key previously struck 
was not fully depressed, and he also finds 
this key at a l^wer. position than the others. 
45 He accordingly depresses it fully and the op¬ 
eration may proceed regular!The move¬ 
ment of pin 107 past spring 109 is timed to 
occiv before tljp feed of the bar-carriage, here¬ 
tofore descrit^d. 

50 The operation of’the machine for addition 

w'ill be fully j^ndeistood from the foregoing 
explanations. . We will therefore next con¬ 
sider how it is operated for subtraction by 
adding to the number registered on the figure- 
55 wheels the ar^hmetical complement of the 
subtrahend, ^s has already been slated, the 
' arms which asluate the hammer K from the 
key-levers are In pairs, one pair for each key- 
^ lever. The aryits g are normally in engage- 
60 meat with thehrespeot i ve key-ke vers through 
the pins/, as shown in Fig. 3 ami as hereto¬ 
fore explained, arms g being the addition- 
arms. Each arm g' is the complement of its 
companion acot Q — that is to say, if the arm 
05 g is shaped to jnove the hammer through one 
division its companion g is shaped to move it 
through eight divisions, eight being Hio conf- 


plement of one. In Fig. 20 is shown that pair ■ 

of arms which belong to the zoro-koy, and It ■ 
will be seen that while arm g is shaped .so as 7a I 
not to move the hammer-shaft i at all arm I 
g' is shaped to move it through the maximum I 
distance—that is, nine divisions. It will be I 
seen, then, that if the zero-key lever h is in ou- | 
gagement with arm g' and is struck it will 75 
register “9” instead of “ 0 ” on the register- ^ 
bar then in operative position. Hence for 
subtraction it is only necessary to disconnect 
the engaging pins / from the arms ^ and 
connect them with arms g\ This shift is 80 
elTected by a square shift-rod 170, extending 
horizontally across the machine. Figs. 2, 3, 

18, 19, and 20, and slidingly supported in up¬ 
rights 19 20 . Rod 170 carries a pair of hori¬ 
zontally-projecting pins 171 for each pin /. 85 
Consequently a movement of rod 170 to the 
right, Fig. 3 or Fig. 19, will disconnect all the 
pins / from arms g and connect them with the 
complementary arms At the keyboard (see 
Figs. 1, 3, and 18) is a. lever 172, pivotea at 90 
173 atid connected with the subtraction-key. 

' This lever has at its end a plate q, having an 
inclined or cain slot, in which w'orks a pin 9 ' 
on shift-rod 170, Figs. 3 and 18. Conse¬ 
quently by depression of the subtraction-key 95 
the shift is effected. Since division is per^ 
formed by repeated subtraction, the lever 172 
is prolonged, as shown in Fig. 1, and con¬ 
nected with the division-key. 

Further, in subtraction by adding the com- ic>;» 
pleinent it is uocessary, as well understood, 
to exclude Qne'(l) from the ordet or place in 
the result next to the left of the highest or¬ 
der or place in the subtrahend. To effect 
this, I use the first or left-haud register-bar 105 
R, and before setting up the subtrahend on 
the register-bars I strike the zero-key. This 
'obviously will move the first bar R through 
nine divisions, and when registration is made 
on the figure-wheels this bar will move the ii« 
corresponding figure-wheel tlirough nine- 
tenths of a revolution, and in so doing would 
‘.‘carry one” to the next higher figure-wheel. 

To prevent this is the function of a bar 174, 
(shown in Fig. 1 and detached in Figs. 21,22 ,-115 
and 23,) mounted in the bar-carriage BC to 
the left or in advance of the first register-bar 
R. The forward end 6 f bar 174 is elbowed, 
as seen in Fig. 21, so that it will pass under 
without touening the pinions of the fl^re- lao 
wheels upon the advance movement of the 
regtf4er-can iage RC. This bar 174 is set in 
the bar-carriage and controlled by a dog O, 
exactly as are the register-bars, (^e Fig 10.) 

Its forward*end 174 is provided with a knob-125 
and, controlled bj^ a spring, as shown, is do- 
sigiiod to upon a pin 175 vt carrying- 
arm 1>0 (soo Fig. 23) ariu pie\cot carrying. 

'i'o advance or .set this bar, a special liaiiinier 
170 is provided. It is shown in Fig. 2, but 
morc'fclearly in Fig. 21. Its forward end is a 
little in advance of and a little lower than the 
end of Jiaminer K, so that ilte register-bare 
pnss above it. The special subtraction-bar 
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1174, however, is downwardly bent to meet ii, 
as seen in Fig. 21. The mechanism for mov¬ 
ing the hammer is shown in Figs. 21 and 22 . 
The hammer is riveted to a rock-shaft 177*, 
which surrounds a shaft 177, hereinafter re¬ 
ferred to, and to the other end of which is 
attached the crank-arm 178? The latter is 
connected by a link 172 to an arm 180 of a 
rock-shaft 181. To this shaft is also attached 
16 the arm 182, to. which is fastened the .sub¬ 
traction-key, as shown. Fig. 22 also show>s 
part of the key-arm 183 of the multiplication- 
key attached to a spindle 184, which passes 
through the hollow rock-shaft 181 and the op- 
1 $ eration of which will be jlresently described. 

The operation of subtraction by the ma¬ 
chine can now be comprehended. The min¬ 
uend, is first set upon the register-bars R and 
by them transferred to the figure-wheels, as 
20 in addition. Next the subtraction:key (—) is 
struck, as the result of which special bar 174 
is set forward through the.action of hammer 
17G, and a shift is made to the complementary 
arms g' of the register-actuating mechanism 
PIS through the action of shift-ro<L-170 and the 
devices described above. Then the zero (0) 
key iSyStruck, which advances the first regis¬ 
ter-bar R through nine divisions, which (when 
the register-carriage moves forward) turns 
30 the figure-wheel of the highest order in the 
answer nine-ninths of a revolution, while the 
special bar 174 prevents carrying, the com¬ 
bined effect being to exclude one ( 1 ) from the 
order or place in the result which is next to 
3 ^ the loft of the highest figure in the subtra¬ 
hend. Then the subtrahend is set up—that 
is, the figures composing it are struck from 
the keyboard in their regular digital order 
until the last figure of value in the subtra- 
40 hend is reached, when one less is struck to 
get the true complement. Then register-key 
RB is struck and the subtraction x>erformed 
on the figure-wheels. 

To illustrate by example, suppose the prob- 
45 lem is: . 

5784 

Minus. 1296 

Remainder. 4488 

hy the process of adding the complement 
w’e have 

5784 

Plus. 8704 

• • 

Result.(1)4488 

It will be noted that to set up the comple¬ 
ment (8704) tlie kej's 1 :*0 are struck, and then 
for the last digit key .5 itjstead of 0 is struck, 
60 thus producing the efTecl of 4 011 the regis¬ 
ter-bn r. 

For multiplication and division .some fur¬ 
ther mechanism is called into operatiou, and 
such mechanism will now be cxi>laiued. 

05 For multiplication it is necessary to prevent 

the return of bar-carri ge BC, which return 
we have seen was automatically effected by 


the action of finger 8 of the vertical trip-rod 
7 -on detent 5. Now by depressing the mul¬ 
tiplication-key trip-rod 7 is prevented frona 70 
acting on detent 5, and as this is equally nec- 
e 88 ai*y for division the key - arm 183 of the 
multiplication-key is prolonged and brought 
under the division-key, {-i-,) as shown in Figs. 

1 and 28. We have already noted that this 75 ' 
key-arm is connected with one end of a hori¬ 
zontal shaft 184. To the other end of this 
shaft is attached an arm 186.^ As shown in 
Fig. 29, the free end of this arm carries a pin 
resting normally at the bottom of a slot in 80 
trlp-rofl 7,80 thacw'hen the multiplication or 
di visiou key is depressed the arm 186 is raised 
to the upper end of taid slot and keeps rod 7 
in its raised position, or, in otherworas, pre¬ 
vents it from dropping into the position to 85 
trip detent 5. Thus the return movement of 
the bar-carriage may be prevented. 

The operation of multiplying by this ma¬ 
chine will be readily comprehended' and is 
quite simple. Firat the multiplicand is set 90 
up on the register-bars, and we will suppose 
this to be “ 6582.” Multiplication-key X is de¬ 
pressed, (and kept depressed by means here¬ 
inafter described until releas^,) thus pre¬ 
venting return of the bar-carriage during the 95 
operation. If the multiplier be “ 743,” we de¬ 
press the register-key RB three tim§s. The 
three resulting movements of the regi 8 ter<»r- 
riage give us three units times “6682” on the 
figure-wheels. Now strike the zero-key, (0,) loc 
moving bar - carriage one space to the left, 
which act alone “ inultipli 6 s ,”80 to speak, the 
number set up on the bars (6582) by ten. In 
this position the register-key is struck four 
times. (4 being the tens-digit of the multi- 105 
plier,) thus placing on the figure-wheels forty 
times ‘ ‘ 6582 ” and adding the result to the par¬ 
tial product already registered. Again strike 
the zero-key, sliifting the barr another space 
to the left, and strike key RB seven times, tio 
which adds seven hundred times “6582” to 
the number registered on the figure-wheels, 
which now exhibit the complete product: 


6582 x 743 = 4,890,426. 
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The i^rocess could be revened 'by bringing 
the carriage BC to a position corresponding 
to the highest order of the multiplier, multi¬ 
plying by that, and then shifting to the 
next lower order by means of the shift-key 120 
which is used in division and will now be de¬ 
scribed. 

For division, as has been already Indicated, 
the bar-carriage BC mast be moved step by 
step to the right, for a purpose which will be 125 
made clear hereinafter. This movement is 
effected through the operation of shift-keys 
Figs. 1 , 27, and 28. The key-lever? 187 of 
this key is attached to a ale«ve 187*, mounted 
loosely on rod 173*. To this sleeve is also 130 
secured the downwardly-extending arm 188, 
connected by a link 189 with an oscillatory 
arm 190, attached to the shaft 177, heretofore 
referred to. The oscillatory arm 190 carries 
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at ite uppcj’ end th *3 combined release and 

detent pawn 91,8haped some what like a horse¬ 
shoe. This pawl is shown in Fig. 28, where 
for sake of clearness the rack 5 is omitted; 

5 but the opwation w’ill be well understood by 
reference to Fig. As there show'n, one 
wing: of this device strikes the tail of de¬ 
tents, when arm 190 rocks forward, tripping 
the detent, and consequently releasing bar- 
lo carriage HC, but at the same moment the 
other wing z' reaches into the rack s and ar¬ 
rests the bar-carriage as soon as it has mpved 
one space. It will now be understood that 
every time ihift-key S is struck the bar-car- 
15 riage is shifted or permitted to move one step 
to the right—that is, toward its starting- 
point. 

The steins of the multiplication, division, 
and subtraction keys are notched, as shown 
10 at 192, Figs*' 18 and 19, and each of these keys 
is provided with a detent rod or dog 193, each 
mounted in a log on the under side of the 
cover of the machine (see Figs. 1 and 3) and 
impelled by a spiral spring 194 in the direc- 
25 tion io engage said notches. Consequently 
when,say, tie multiplication-key is depressed 
it is detained so long as that operation is be¬ 
ing performed. These detent-rods all con¬ 
verge to the stem of the release-key R*, and 
30 each is provided with a hook 194*, as shown 
for one of tie rods in Fig. 3, which embraces 
the stem of the release-key. When the lat¬ 
ter is depressed, the conical portion there¬ 
of presses against this hook and retracts the 
35 rod. A depressed special key shows to the 
operator tbs condition of the machine, which 
may be restored to the normal condition by 
depressing Release-key R. 

Inasmnch as division is a short method of 
40 making maoy subtractions, the mode of pro¬ 
cedure is somewhat similar. First the divi¬ 
dend is set ap on the.register-bars and trans¬ 
ferred to the figure-wheels. Then division- 
key -r is struck, which has the double effect 
45 of shifting sll the keys to the ooraplementary 
arms g' and of raising trip-rod 7 to prevent 
its acting npon detent 5 and releasing the 
bar-carr|age. Zero-key is then struck, as in 
8 ubtraction,ad vancing the firet register-bar R 
50 nine divisions, it being remembered that by 
the shift the zero-key has now the same ef¬ 
fect on hammer K that the “ 9 ” key normally 
has. The divisor is now struck on the key- 
boaixl in regular digital order, excepting that 
55 (as in subtraction) instead of the key repre¬ 
senting the last digit of the divisor the key 
representing the next smaller digit is struck. 
Thus we have set up on the register-bars the 
true arithmetical complement of the divisor. 
60 Bar-carriage BC is now shifted to the left 
until the bar carrying t^ie right-hand figure 
of the divisrr is under the Hght-hand figore 
of the first partial dividend as exhibited on 
the figore-wheels. This shift is made by the 
65 figure-key 0 , (which now acts as the zero-key 
normally acts, simply making a shift without j 
disturbing the register-bars.) Now' the reg-1 


ister-key RB is struck (making repeated su 
tractions) until the partial dividend is e 
hausted or is less than the divisor. Eac 
time this key is struck the first bar (which wl. 
set to **9,” as stated above,) carries one (1] 
to the figure-wheel to its left, thereby regis -1 
tering on that wheel the first figure of the 
quotient. At this point shift-key S is struck 
for a shift of the bar-oarriage one step to the 
right—that is, opposite the figure-wheels of 
the next partial dividend—where the former 
process is repeated, the fii'St bar R recording 
the next figure of the quotient on the tigure- 
w'he«l next to the right, A;c., until the last 
partial dividend is exhausted or a remainder 
occurs. 

With this machiue a remainder may be 
again set up on the left-hand figure-wheels 8 
and i*un rapidly to a decimal as far as de¬ 
sired. 

It will be observed that the first (or left- 
hand) register-bar is utilized in division for 
two purposes—first, to exclude the excessive 90 
unit,(as in subtraction.) and, second, to record 
the quotient on the adjacent figure-wheel. 

One or two details of minor importance re¬ 
main to be described. The first of these is the 
regi8ter-lockT95 (illustrated in Figs. 25 and 95 
26) and the ass'^ciated details. This lock is 
pivoted on a screw 19C, tapped into the frame 
of the regi 8 tering-carriage,and is free to move 
a short distance lengthwise of this screw, be¬ 
in'^ governed by a spring. (Shown in Fig. 26.) ico 
Lcwk 195 has wings w! m* w*. Wing m* nor¬ 
mally rests on the head of a screw j?, which 
is one of the pivot-screws of link 29, already 
referred to. When link 29 is raised at that 
end by the depression of the register-key, the 105 
wing tm' falls under the head of screw p. At 
this time key RB has been but slightly de¬ 
pressed and the record of the item has been 
made on the paper strip preparatory to the' 
advance of the register-carriage. If at this 110 
point the operator sees that the record of the 
item (which m visible to him through a win¬ 
dow 220 , Fig. ^ is incorrect, he may at once 
release key RB, preventing registry of the 
hicorrect item on the figore-wheels. Should 1 x 5 
he do so, screw p, acting against the curved 
side of wing m', presses lock 195 outward 
again against its spring and carriage RC re* 
turns to its normal position, so that the in- . 
correct record may be erased and the item lao 
correctly set op. If, however, key RB be 
not released, but further depressed, wing m* 
comes above and nearly into contact with a 
plate 197, screwed to the support IB of the 
carriage, before any bar R begins to register 12 $ 
with the pinion of a figure-wheel, and if dur¬ 
ing this period of the movement key RB were 
released the pressure of screw p on wing 
would bring wing m* snugly into contsct with 
plate 197 and lock the carriage gainst re- 130 
turn movement. This locking action during 
registry is important, because otherwise any 
carrying mechanism which was tripped dur¬ 
ing an incomplete registry would give a false 
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resiiii on the figuro-wheels. The function is 
analogous to that of the key-locking mech¬ 
anism described above. 

When the register-carriage m^es its full 
5 forward movement, the inclined iiiner surface 
of wing m* makes contact with pin 108 at the 
end of plate 197 and the lock 195 is forced 
outward against its spring, withdrawing wing 
from contact with screwy; and permitting 
lo link 29 to drop. 

It is found desirable to employ means for 
preventing the hammer K from driving reg¬ 
ister-bars R by inertia farther than necessary 
to set np the desired figure, which might oc- 
15 cur in case of a violent stroke dn a key. 
Such means are illustrated in Figs. 4 and 5 . 
A toothed bar or rack 200, mounted slidingly 
in a suitable support 209 , is connected by a 
link 199 with the bar i, carrying hammer K. 
20* A rocking frame consisting of a shaft 202, 
arms 203 and 203 *, and a connecting-rod 204 
carries a dog 205 . Rod 204 extends horizon¬ 
tally under all the k« y levers h and at such 
a height that just as any lever completes its 
25 downward movement it depresses dog 205 
into engagement with the tooth of the rack 
200 corresponding with the key struck, in¬ 
stantly arresting the hammer. *The rocking 
frame is controlled by a spiral return-spring 
30 206 and a back-stop 207 . It will be under¬ 
stood that the several key-levers and the bar- 
carriage are returned to their normal posi¬ 
tion by springs, as is common in type-writ¬ 
ers, these spring being (to avoid unnecessary 
15 confusion and complication! omitted from 
the drawings. 

The principle of this invention in its va¬ 
rious parts may be applied in different ways 
<*nd, in fact, has been embodied by me iii 
40 mechanisms differing widely in details and 
arrangements; but the machine herein de¬ 
scribed exhibits the best and simplest mode 
known to me of carrying the said invention 
into effect. I do not, however, limit myself 
45 thereto. 

What I claim as my invention is— 

1. In a calcnlating-machine the combina¬ 
tion with the figure-keys, of register-bars, a 
movable support therefor and means for 

50 bringing^ the^barg successively under control 
of the keys, whereby numbers may beset up 
in digital order on said bars, substantially as 
described. 

2. In a calcnlating-machine, the combina- 
55 tion with ten figure-keys, of a series of reg¬ 
istering devices or bai*s, a movable carriage 
by means of which the registering devices are 
brought successively in digital order under 
the control of the figure-keys, and mechao- 

60 ism actuated by the figure-keys for impart¬ 
ing to the carriage a step-b^’^-step movement, 
substantial!}" as described. 

3 . The combination with ten figure-keys, 
of a series of register-bars, a movable car- 

55 riage therefor^ connections for feeding said 
carriage one step on the depression of any 
ke3% an actuating devic e or hammer for mov¬ 


ing said register-bars, and conifeotions where¬ 
by said actuating device is moved by each" 
key through a distance corresponding with 70 
the numerical value of such key, substan¬ 
tially as described. 

4 . The combination with the ten figure- 
‘ keys, of the bar-carriage movable relatively 

to said keys, a series of register-bars on said 75 
carriage, and each movable independently 
thereof, a hammer or actuating device to 
which the register-bars are presented suc¬ 
cessively by the movement of the bar-carriage, 
connections between the hammer and the fig- 80 
u re-keys whereby the former is moved by each 
key through a*distance corresponding to the 
numerical value of the key, and mechanism 
for moving said carriage step by step as said 
keys are actuated, so that a number is set np 85 
upon said bars by depressing Consecutively 
the keys corresponding to such number in 
their proper digital order, substantial!}" as 
described. 

5 . In a calculating-machine, the combina- 90 
tion with the figure-keys, a series of register- 
bars, a movable carriage supporting the reg¬ 
ister-bars, an actuating device common to the 
several figure-keys, and mechanism actuated 
by said keys for shifting the carriage to bring 95 
the regrister-bars seriatim into operative rela¬ 
tion with said actuating device, substantially 
as described. 

6. The combination with the figqre-keys, of 
the register-bars, a carriage for said bars, mov- 100 
able relatively to said keys to bring the bars, 
successively under the action of said ke3"s, 
connections whereb}" the bars are moved a 
distance corresponding to the nu merical value 

of the keys acting thereon, a register-carriage 105 
supporting the bar-carriage and bars, totaliz¬ 
ing or figure wheels, and a register key or de¬ 
vice for moving the register-carriage aud caus¬ 
ing the register-bars to act upon and transfer 
to the figure-wheels the number set upon no 
said bars, substantially as described. 

7 . The combination of the ten figure^keys, 
the hammer carried b}" a rock-bar under the 
control of all said ke3"S, the register-bars, the 
bar-carriage, means for imparting to the lat- 1x5 
ter an intermittent movement, the register- 
carriage supporting the bar-carriage, the reg¬ 
ister-key, and the figure-wheels, substantially 

as described. 

8. The combination with the figure-keys lao 
and registering mechanism actuated thereby, 

of the bar-carriage movable intermittently by 
said keys, the register-bars mounted'and mov¬ 
able thereon transversel}" of the ipovoment 
of said carriage, the register-carriage support- 125 
ing the bar-carriage and bars and movable in 
a line parallel with the movement of the lat¬ 
ter, the figure-wheels with which the bars are 
engaged by the movement of the register- 
carriage, and means for moving and return- 130 
ing the latter, substantially as described. 

9 . The combination with the. figure-keys 
and registering mechanism actuated thereby, 
of the bii' - carriage movable intermittently by 
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said keys, a detent normally preventing the 
return of said earri^e, the register-bars on 
^ said carriage, the register-carriage su pporting 

said bar-carriage, and movable in a direction 
5 tmnsversely to the movement thereof, totaliz¬ 
ing or figure wheels actuated by said register-, 
bars upon the advance of the figure-wheels, 
means for advancing and returning the reg¬ 
ister-carriage, and a trip for automatically^, 
I o releasing the baiN^arriage from its detent upon 
the return of the register-carriage, substan¬ 
tially as described. 

10. The combination with the figure-keys 
and registering mechanism actuated thereby, 

15 of the bar-carriage movable intermittently by 
said keys, a series *of register-bars movable 
independently upon said carriage, a detent 
for e^ch bar for holding it in its advanced po¬ 
sition, and a trip acting automatieally upon .| 
JO the return of said carriage to disengage all 
said.detents, substantially as described. 

11, The combination with the figuro-ke3’s 
and registering mechanism actuated thereby, 
of the register-bars, each movable independ- 

25 entiy of the others by said keys and register¬ 
ing mechanism, aregistei>carriage supporting 
said bars, a series of figure-wheels, a key or 
device for advancing said carriage to bring 
said bars into action upon, said wheels, and 
30 means for causing the bai-s to engage said 
wheels upon the advance movement of the 
carriage, and to be disengaged therefrom be¬ 
fore its return movement begins, substan¬ 
tially as described. 

35 12. The combination with the iigure-ke^^s 

and registering mechanism actuated thereb}’, 
of the register-bai's, each movable independ¬ 
ently of the others by said keys, the bar-car¬ 
riage on which said bara are mounted, the 
40 register-carriage upon which said bar-carriage 
is hinged, the figure-wheels, a registor-key for 
advancing the register-carriage toward the 
figure-wheels, and connections between said 
key and the bar-carriage wiiereby the latter 
45 is turned on its hinge in one direction before 
tlie register-carriage advances so as to bring 
the register-bars in position to engage said 
wheels, and in the other direction to release 
the bars from said wheels before the register- 
50 carriage begins to return, substantially as de¬ 
scribed. 

-13. The combination with the register-bars, 
the bar-carriage supporting said bars and the 
register-carriage supporting said bar-car- 
55 riage, of the figure-wheels adapted to be en¬ 
gaged by the register-bars upon the advance 
of the register-carriage, a permanent lock for 
the figure-wheels and means for disengaging 
said lock upon the advance of the register- 
60 carriage, substantially as described. 

14. The combination with the register-bars, 
the bar - carriage and register- cai riago, of 
the figure-wheels raouuted to turu independ- 
entlj'on a common arbor, a key for advanc- 
65 ing the register-carriage to bring the register- 
bars into engagement with the figure-wheels, 
and carrying mechanism comprising a series 


of dogs one for each figure-wheel j and mech¬ 
anism for bringing each dog into action to 
turn its wheel one space, when the next ad¬ 
jacent figure-wheel completes a revolution, 
substantially as describe. 

15. The combination with the register-bars, 
the bar-cai't’iage, and the register-carriage, of 
the figure-wheels mounted to turn indepeud- 75 
entiy on a common arbor, and having a fric¬ 
tional connection with said arbor, carrying 
mechanism for the figure-wheels, and unison 
mechanism compnsing stops for each wheel 
to arrest it on reaching the unison or starting 80 
point when said arbor is turned in the direc¬ 
tion opposite to the normal rotation of said 
wheels, substantially as described. 

16. The combination wdth the figure-keys 
and hammer or register-actuating device of^85 
the register-bars, movable each to ten differ¬ 
ent positions, a carriage for said bars moved 
intermittently by said keys to bring the bars 
successively under the action of said hammer, 

a type-plate carrying figures attiiched one to 90 
each bar, and printing or recording mochan- 
ism for taking an impression of the numbers 
registered on said bars, substantial!}' as de¬ 
scribed. 

17. The combination w'ith tho figure-keys 95 
and hammer or register-actuating device, of 
the register-bars, movable each to ten differ¬ 
ent positions, a carriage for said bars moved 
intcrmittontl}' by said keys to bring the bars 
successively under the action of said hammer, too 
a type-plate carrying figures attached one to 
each bar, and printing or recording mechan¬ 
ism for taking an impression of the numbers 
registered on said bars, said printing or re- 
coitling mechanism being removabl}' support- 105 
ed on tho machine, substantlall}’as described.* 

18. The combination with tho rogister-btirr 
for registering the figures comprising a num¬ 
ber, type-plates one for each bar and movable 
therewith, figure-wheels, a register-carriage no 
for moving said bars into engagement with 
said w'heels, a register-key for moving said 
carriage, recording mechanism for taking an 
impression of the number registered on said 
bars, and connections betw'een the 1‘egister- 115 
key and tho recording mechanism whereby 
the latter is actuated from the former, sub¬ 
stantially as described. 

19. The combination of the register-bai-H 

for registering the figures composing a nuin- 120 
her, type-plates one for each bar «and movable 
therewith, the figure-ke^^s and hammer actu¬ 
ated thereby, means for bringing the bai-s 
successively under the operation of said ham¬ 
mer, the recording mechanism, and the siiift- 125 
able decimal-point marker, substantial!}' as 
described. 

20. The combination with the figure-ke5’s 
and the register bars or (le\ icc.> for ri‘gi.ster- 
ing a number struck ujiun said keys, of lock- 130 
ing mechanism operated upon the depression 

of any key to lock all the oLlier keys until the 
said key lias been depressed the full distance, 
said locking mechanism comprising a lock- 
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bar having a series of stop-pins, one for each 
key, and cain-plates, one on each key-lever, 
acting when a key is depressed to move said 
lock-bar to its operative position until the key 
is far enough depressed to clear the lock-pin, 
substantially as described. 

21. The combination witli the register-ac¬ 
tuating devicoor hammer, and the register- 
bars operated thereby, of the ten figure-keys, 
and a a^Hes of actuating-arms, one for each 
key, each adapted to impart to said hammer 
.a definite movement, different for each arm 
and corresponding to the numerical value of 
said key, substantially as described. 

. 22. The combination with the register-ac¬ 
tuating device or hammer, and the register- 
bars operated thereb}’’, of the ten figure-keys, 
a series of actuating-arms one for each key 
adapted to impart to said hammer a definite 
20 movement different for each key, a series of 
complementary arms one for each key, and 
means for shifting the keys, into connection 
with the complementary' arms, substtuitially 
as described. 

*5 -23. The combination with the register-bai*s 

and th^ hammer for actuating them, of the 
ten* figui*e-keys, a series of actuating-arms, 
one for. each key, each adapted to intpart to 
said hammer a definite movement different 
30 for each key, a series of complementary arms 
one for each key, a subtraction-key and a di- 
vision-key, and means whereby when either 
of the last-mentioned keys is depressed the 
figure-keys are shifted into connection with 
35 the complementary arms, substantially as de¬ 
scribed. 

24. The combination with the register-bars, 
the figure-wheels upon which the said bars 
register, the carrying mechanism for said fig- 
40 ure-wheels, and the hammer for actuating 
said bars successively, of the ten figure-koj's, 
a series of actuating-arms, one for each key, 
each adapted to impart to said hammer a defi¬ 
nite movement corresponding with the arith- 
45 metical complement of the figura by which 
such key is designated, means for bringing 
the register-bars into engagement with the 


figure-wheels, and ‘means for pi*eventing the 
operation of the carrying meclianisia upon 
the figure-wheel adjacent to the first register- S® 
bar, substantially as described. 

25. The combination with the hammer, or 
i^gistering device, and the ten figure-keys, 
of a series of actuating-arms, one for each 
key, for use in addition and multiplication, 55 
a second series of complementary arms for 
use in subtraction and division, and means 
for shifting the figure-keys from one to the 
other series of arms, substantially as de¬ 
scribed. 

20. The com bination with the llgnrc-wheels, 
the register-bars for acting thereon, the bar- 
carriage movable intermittently^ a detent for 
said bar-carriage, the register-carriage for ad¬ 
vancing the register-bars to the figure-wheels, 65 
release mechanism for normally releasing the. 
bar-carriage from said detent on the return 
of the register-carriage, and a nniltiplication 
key or device adapted when actuated to pre¬ 
vent the action of said release mechanism, 70 
substantially as described. 

27. The combination with the figu rc-wheels, 
the regiater-bai*8 for acting thereon, the bar- 
carriage, the figure-keys and connections for 
moving said carriage stop by’’ step in one di- 75 
rectiou and for registering numbers upoii^said 
bars, and a special key and connections for 
moving said carriage step by* step in the other 
direction, substantially as described. 

28. The combination with the figure-wheels. So 
the register-bare for acting thereon, the bar- 
carriage, the register-carriage for advancing 
the bar-carriage and bars to the figure-wheels, 
and the register-lock, actuated upon the ad¬ 
vance movement of the register-carriage to 85 
prevent its return until it has completed its 
full Stroke, substantially as described. • . 

In testimony wliereof I have signed this 
spe<^fication in the presence of two subscrib¬ 
ing witnesses. 

ALFRED SAMUEL McCASKEY 

Witnesses: 

Charles L. Goods peed. 

T. V. Goodspeed. 
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United States Patent Office. 


DORR E. FELT, OF CHICAGO,' ILLINOIS. 

TABULATINQ-MACHINE. 


SPBCZVICATION p«rt Qf letters Patent Wo. 628,176, dated July 4,1899. 

Application. Hied May 31,1-808.. Bfrial Vo. 682,\19. (Vo xnodol.) 


To all whom it may concern; 

Be it known that I, Dorr £. Felt, a citizen 
of the United States, residing in Chicago, in 
the connty of Cook and State of Illinois, have 
5 invented a new and nsefnl Improvement in 
Tabnlating-Machines, of which the following 
is a specification. 

This invention relates to the construction 
of calculating-machines adapted to both add 
10 numbers and to print or tabulate the num¬ 
bers as they are added, together with the sums 
of the numbers. My endeavor therein has 
been to adapt such machines to use with paper 
in sheet or short-length form as distinguished 
1$ from roll or continuous-length paper; also, to 
permit the printing upon the paper of a plu¬ 
rality of columns or vertical rows of num¬ 
bers by providing it with a laterally-shifting 
paper-carriage and with mechanism adapted 
to also to feed the paper vertically at each print¬ 
ing operation; also, to provide the machine 
with means w'hereby the operator may be 
warned when the bottom of the sheet has been 
reached, to the end that be may either put id 
15 a fresh sheet or shift the one already in, so 
as to start a fresh column of numbers there¬ 
on; also, to provide means which when the 
operator shifts the paper will also roll the 
paper back, so as to present the top of the 
30 sheet at the printing-center, and thus enable 
the making of each new column of numbers 
of the full length permitted by the sheet. 
These an<i other features of the invention will 
be fully understood from the detailed de- 
35 scription given below when considered in con¬ 
nection with the' accompanying drawings, 
forming a part thereof, in which— 

Figure 1 is a partial side elevation of a cal¬ 
culating-machine embodying my invention 
40 and showing the part thereof to which the in¬ 
vention more especially relates. Fig. 2 is a 
longitudinal vertical section of the parts 
shown in Fig. 1. Fig. 3 is a partial elevation 
of the Dtachine, .showing the side opposite to 
45 that given in Fig. 1. Fig. 4 is a rear eleva¬ 
tion. Fig. 5 is a detail vertical cross-section 
showing the paper carriage and rolls. Figs. 
C, 7 , and 8 arc sectioua on the lines 6 6, 7 7 , 
and 8 8, respectively, of Fig. 4 . Fig. 9 is a 
50 section on the line 9 9 of Fig. 7 ; and Fig. 10 
is a side elev.^tion of the ratchet-wheel shown 


in section in Fig. 9 ; looking in.the direction 
of the arrow at line 10 10 of Fig. 9 . 

The machine embodies the usual numeral- 
wheels and theiruper^ting devices—such, for. 55 
instance, as thoseshown in Patent No. 508 , 021 , 
granted to me September 22, 1896 . The 
wheels are not shown in the drawings; but 
the setting-keys are indicated at 2 2, the seg¬ 
ment-levers for rotating the w’heels at 3 , the 60 
vibrating frame whereby the ke^’s are at¬ 
tached to and enabled to regulate the opera¬ 
tion of said levers at 4 , the crank supporting 
said frame at 5 , the spring for lifting the vi¬ 
brating frame at 0 , the main cam at 7 , where- 65 
from most of the operating ];mrts of the ma* 
chine derive power, and the pivot upon which 
such cam oscillates at 8. I have* also shown 
at 9 an elbow-lever, at 10 a catchdever,. and 
at 12 a connecting-rod, forming part of mech- 7c 
anism for inter!joking the. total -printing 
mechanism and the main cam, so that neither 
can operate pending an operation by the 
other; also, at 13 a spring-lever for returning 
the cam to iu normal position, at 14 and 15 75 
the ink-ribbon-feeding ratchet and pawl, at 
17 the double-acting pawl for preventing par¬ 
tial strokes by the main cam, at 18 the ink- 
ribbon spools, at 19 the alarm for notifying 
the operator that .the ribbon should be re- 80 
versed, at 20 the type-segments joined to the 
segment-level's by connecting-rods 21, at 22 
the hammers for causing the impressions, at 

23 the pawls tor controlling the hammers, at 

24 the levers for releasing said pawls 23 , at 85 

25 the levers connecting said levers 24 with the 
segment-levers, at 20 the swinging frame cor¬ 
responding to frame IP of my said patent, at 2? 
and 28 the slotted lever and crank for operat¬ 
ing said frame 20, and at 20 and 30 the slot- 90 
ted level's aud crauks for operating the shafts 

31 , carrying the arms 32 , connected by a cross¬ 
bar 33, serving to lift the hammers after each 
operation, sa’d shaft 31 also carrying an^irm 
34 for.depressing the shield 35 , whereby the 95 
paper is moved close to the type preparatory 
to printing. The totalizing-lever is shown at 
3 G,*it 8 shaft at 37 , aud retracting-spring at 38 , 
and the lever for lifting the housing 39 ap¬ 
pears at 40 . 

All the parts above enumerated are either 
in my patent or in my pending application, 
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Serial Na 679 , 461 , filed May 2 , 1898 , and, as 
will be uudeiBloud from the pateut, they are 
adapted te enable the operator to prelimi¬ 
narily set thd type side by side necessary to 
5 print any amount eomini; within the capacity 
of the machine, whether it embraces one fig¬ 
ure or aeverai figures; aUo, to print from all 
the. figures which are set simultaneously aud 
at oue operation; also, to enable the print- 
fo iug of the total of the amountsor sumsaddod 
aud listed at any time. 

The maoHitte is provided with a paper-car¬ 
riage i^apted to be moved laterally when¬ 
ever it la d^red to start the printing of a 
15 trwh Tertioai column or row of numbers. 
This'carrlage may bem^demuch like the i>a- 
per-oarriage Of type-writers! but in the con¬ 
struction preferred by me it consist of two Ion 

f itudinal baniA A*,conneoted attheirends by 
eads A*, A^.vA^, and A*, and inovably sup¬ 
ported in stationary n prights A*. In this ear- 
riage are three rolls B, B', and B* for operat¬ 
ing the paper, two of which are driven and 
the other moves by friction. The paper is 
t5 entered between the rolls B and B. and is 
carried around the center roll B and thence up 
between rolki B and B^ to the point of de¬ 
livery. 

The rolls B and B' are actuated in the liiie^ 
30 epaelngoperaiioDs as follows: Atta<-hed tothe 
lever 29 is a piawl C, the pivot C' uniting 
which to the lever passes through the slotC^ 
in the adjacent upright A*. When lever 29 
is actuated by the main cam, this pawl car- 
35 rles the ratchet-wheel C* through one tooth- 
space, and thereby gives motion to its carry¬ 
ing-shaft which extends from end to end 
of the paper-carriage and may be supp9rted 
in the ht^ids thereof. The ratchet-wheel is 
40 stationary as to location and has a spline en¬ 
gagement with the shaft, so that it operates 
the latter in tvhatever position it may be, as 
will be understood from Fig. 9 . The shaft 
also carries a gear which meshes with an 
45 Idler C*, and this idler actuates a gear upon 

the end of tbeshaftB* of paper-roll B'. Shaft 
B* carries also a second geai^*, which meshes 
with a gear upon the shaft ot paper- 
roll B. This oonstruefion automatically im- 
50' parts at each actuation of the main cam such 
an amount of rotation to the paper-rolls B 
and B' as is necessary to move the paper ver¬ 
tically the extent of one line-space; but it 
does not interfere with the operation of'the 
55 paper-rolls at will in either direction desired, 
inasmuch as the pawl G Is self-releasing, its 
under surface C* being adapted to codperate 
with the following tooth of the ratchet in ef¬ 
fecting such release at theenduf each actua- 
5 o tion of the wheel. The carriage may be made 
of any width desired, and 110 change in hny of 
the parts above described' will then he needed 
beyond the mere lengtheiiiug of the .paper- 
rolls and the ratchet-wheel shaft 
65 The alarm or bell, which indicates that the 
bottom of the sheet has been reached, is 
shown at D in Figs. 1, 4 , 6, and 6 and is sup¬ 


ported by means of an arm D', projectinj^ 
from a rock-shaft £>*, passing through thej 
heads at one end of the paper-carriage and 
supported at its inner end in a bracket D*. 

At the inner end the shaft D’carries another 
arm which is placed opposite and adapted 
to enter a groove in the center paper-roll 
B. The paper upon which the tabulating is 
being done is adapted to keep the arm out 
of the groove so long as it covers the groove; 
but wheu the bottom of the sheet is reached, 
so that the groove is uncovered, the arm is 
impelled to enter the same by the spring 8( 
attached to arm D'. (Seen at Fig. 6.) This 
rocks the shaft slightly and moves the 
bell from the position given at Fig. 6 into the 
field of action of the hammer which is at¬ 
tached to a vibrating arm D^ pivoted at D*. 85 
pressed upon by the spring D’j and lifted at 
each actuation of the ratchet-wheel shaft by 
the pivoted dog actuated by the toothed 
wheel upon said shaft. The bell is thus 
normally out Of reach of the hammer, so that 90 
although the latter is moved at each paper- 
feeding operation the bell does not get with¬ 
in its reach until the lower edge of the paper 
uncovers the groove in the paper-roll. 

For shiftiiigthepaper-oarriage laterally af- 95 
ter the completion of a column in order to 
briug a fresh,portion of the paper in front of 
the printing-center and in readiness for the 
pi’iniiug of another column.I employ the fol¬ 
lowing devices: A hand-lever E, (shown at 10c 
Fig. 1.) mounted upon one end of the rock- 
shaft £', is actuated by moving it over to¬ 
ward the keys in said figure. At its other 
end said shaft carries the crank or arm £*, 
which is connected by a rod E* to an elbow-le- 103 
ver stationarily f»ivoted at E^'and carrying 

a pawl E*. A stationary bracket E^ project¬ 
ing from one of the uprights A*, is provided 
with a stop E*. against which the'pawl is 
pressed when the parts are in their normal 110 
position, as in Fig. 5 , and this stop acts to 
keep the farther end of the pawl from enters 
ing the notches £*. of which a series are out 
in one edge.of one of the longitudinal mem¬ 
bers of the paper-carriage frame. The spring 115 
tends to force the pawl info the notches 
and will carry it into one of them as soon as 
the lever K is actuated, beoaiiHe such actua¬ 
tion results in moving the pawl away from 
stop E*. W hen t his engagement takes place, 1 ao 
the lever E^ will carry the paper-carriage to 
the right and until the upright to which 
bracket £^ is attached is reached by thepawl 
and acts as a stop to furl her movemetit. The 
operator now releases the hand-lever, and the 125 
reiracting-spring will return the carriage- 
actuating parts by which the shifiing has 
lieen accomplished to their starting positions. 
(Shown at Figs. 1 . 3 , and 0.) lu the inter¬ 
vals between these shifting operations the 130 
carriage may be moved freely in either lat¬ 
eral direction by hand, as the pawl E* is nor¬ 
mally out of engagement. At the same time ' 
the paper-carriage is thus shifted the paper 
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[ isalso moved back, so as to bring its top to 
the printing-center, and this operation is ren¬ 
der^ wholly aatoinatio by the employment of 
means such as the following: Loosely mounted 
upon the shaft O and adjacent to the ratchet- 
wheel C* is a gear F, having its hnb elongated 
at one side, as at F', s uch h a b car ryi ng a remov¬ 
able collar F^ at its farther end. The gear F is 
oompelled to rotate with the ratchet-wheel by 
means o^ the pins F*, secured in the disk F^ 
and extending through the gear and into the 
side face of the ratchet-wheel, the ratchet be¬ 
ing recessed to receive such pins, as will be 
understood from Figs. 9 and 10. Gear F 
meshes with the gear F^ carrying a barrel F* 
and supported upon a short stationary shaft 
F^, one end of which may be given a bearing 
in the upright A* and the other end be sup¬ 
ported in the bracket F*, attached at its enas 
so tothe upright. Within said barrel is a spring 
F*, which is wound up by the rotation of gear 
F% and the power thus stored ie preserved by 
the pawl F*^ engaging the ratchet-teeth Pm 
on the edge of the barrel, such pawl having a 
a5 spring F** for keeping it in engagement. The 
pawl F*® is connected by a rod F**with lover 
£*, and when said lever Is operated the pawl 
is withdrawn from the .barrel, as will be un¬ 
derstood from Figs. 4 and 8. This leaves the 
Ko spring F* free to operate the drum and throi^gh 
the gears F and F® to rotate shaft C®, and thus 
to actuate the paj^r-rolls iu a direction the 
reverse of their feeding movements. This 
operation should be sufficient to carry the 
35 paper to its starting position—that is to say, 
with its top at the pHnting-center. The ex¬ 
tent of the rotation thus received from the 
spring may be limited in any suitable way— 
as, for instance, by means of the stop F^®, 
40 support^ upon the hinged arm F^®, and the 
spiral groove F** in the side face of gear F®, 
into which said stop is eotered. 

To avoid the winding u p of the barrel-spri ng 
when operating the paper^rolls by hand, which 
45 is a nece8.«*ar3' operation when starting the pa¬ 
per into the bite of the rolls, and alco to avoid 
all necessity for releasing the pawl F^® when 
it is desired to turn the rolls baokwjtrd, as is 
frequently necessary, and also to avoid all 
50 danger of the spring F’ operating when put¬ 
ting in or taking out the paper, I make the 
disk F* movable away from the ratchet-wheel, 
so as to break the engagement between the 
ratchet and gear F, and for this purpose said 
55 .disk is mounted upon a sleeve F^^, surround¬ 
ing the hub F' and movable'along the same 
and provided with a projecting rim F‘®. The 
movement just mentioned of the sleeve is 
caused by the engagement with rim F*® of 
60 the cam end Q of lever 6', connected to the 
hinged paper-guide G* by the crank G®. (See 
Figs. 2 and 9 .) The fruide G^ is located in 
front of the point at which the paper is put 
Into the machine and i!ie operator pulls its 
6$ upper edge over toward the keys, and there- 
^'brfngs the cam G into contact with the 
rim F” ahd slides the sleeve Alono' tlie huh 


sufficiently to draw the pins F® out of the 
ratchet - wheel. The operator retains the 
guide in this bent-over >po8ition so long as 70 
may be necessary, and while so held the dis¬ 
engagement between the ratchet-wheel'and 
gear F will continue, so.that he is during that 
time free to operate the paper-rolls to any ex¬ 
tent desired, and during the same time the 75 
rewinding-drum will be stationary, the pawl 
remaining in engagement with its teeth F'^ 

The cam G may be'let into a stationary bar 
G®, soas to be guided thereby, as seen at Fig. 2.. 

. A dolly-roll H upon the end of a spring- 80 
depressed arm H' may be employed in oon- 
nection with the wheel D*® to regulate the 
step-by-step feeding movements of the paper- 
rolls and to insure the uniformity in the ex¬ 
tent of the different impulses. 85 

While I have descrit^ the paper as pre¬ 
senting its top at the printing-center when it 
is moved back by the backward rotation of 
* the feed-rolls,it will be understood that I mean 
by this that the paper is carried back to the 90 . 
point from which it has been fed in the line- 
spacing operations. This point ordinarilv will 
be the top of the sheet; bat It may be lower 
down on the sheet, and, in fact, at any Inter- 
med late point thereon, and hence I do not wish 95 
the claims npon this feature to be limited to 
means for returning the paper to what is lit¬ 
erally its top, especially in view of the fact 
that the mechanism shown by me will return 
the paper either to its top or to a lower plane, 100 
depending upon the location occnpied by the 

g aper at the time the line-spacing operations 
e^n. 

In order to keep the gear F normally in en¬ 
gagement with the ratchet-wheel C®, a spring 105 
J is coiled aronud the hnb F'. between the 
collar F®and the end F®® of the sleeve F®^ The 
bracket F® not only sapports the shaft F\ bat 
is preferably made to encircle shaft C®, there¬ 
by stiffening said shaft and also assistli^ in no 
keeping the gear F and ratchet-wheel & in 
close proximity to each other. 

It will be obvious to those (tlriHcd in the art 
that many of the features of my invention 
CHD be changed without departing from the 115 
spirit of the invention^ and hence I do not 
wish to be limited in my claims to the precise 
construction shown except in eases where the 
letter of the claims deary calls for the pre¬ 
cise constrnction. ISO 

I claim— 

1. The combi nation with theprinting mech¬ 
anism adapted to print two or more characters 
side by side, of a laterally-movable paper-car¬ 
riage, devices for feeding the.paper longitu- 125 
dinally mounted iu said carriage, and auto¬ 
matic mechanism acting in any pomlon of the 
carriage to actuate said feeding devices in 
the line-spacing movements, stibstantially as 
specified. 130 

2. The combination with a series of type 
arranged to print side by aide, devices for im- - 


0*^0' G into contact with the pressing the paper upon the type, a laterally- 
m F ahd slides the sleeve along the hub movable paper-carriage to position 
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the pftper for the different columns, feed-rotis 
for moving the paper longitudinally past the 
type, and means for actnating said rolls, sub¬ 
stantially as specified. 

5 3 . The tabulating-machine wherein are 

combined a paper-carriage which is laterally 
movable to allow the spacing of the columns, 
feeding devices on Mid carriage operating in 
any position of the carriage to feed the paper 
fo longitudinally in line-spacing, devices, also 
operable in any position of the carriage,where¬ 
by the paper-feeding devices may be reversed 
and caused to return the paper longitudinally 
to its starting tuition, and means actuated 
15 by the lateral movement of the carriage for 
setting said last-mentioned devices in opera¬ 
tion, substantially as specified. 

4 . The tabularing-maohiue having in com- 
bination a laterally-movable paper-carriage,, 
10 means for feeding the paper vertically in any* 
p<M»itioo of the carriage, and mechanism for 
shifting the carriage laterally the width of a 
column-space, substantially as specified. . 

6. The tabulating-inachine having in com- 
15 bination a laterally-movable paper-carriage, 
means for feeding the paper vertically in any 
position of the carriage, and mechanism for 
shifting the carriage laterally the width of .a 
column-space, such mechanism embracing a 
30 hantl-lever £, substantially as specified. 

6. The combination in a tabulating-ma¬ 
chine, of a movable paper-carriage having' 
notches £*, a hand-lever £ operable at will, 
the shaft £', crank connecting-bar £*, el- 

35 bow-lever £^ pawl £*, stop £\ and spring E*®, 
substantially as specified. 

7 . The cobibination with the notched and 
movable paper-carriage, of a spring-actuated 
pawl normally disengaged-from the carriage, 

40 and mechanism for moving said carriage lat¬ 
erally and acting to release said pawl so it 
may engage ip the notches upon the carriage, 
substantially as specified. 

8. The codibination in a tabulating-ma- 
45 chine, of a laterally-movable paper-carriage, 

and mechanism for shifting said carriage to 
torm the column-spacing, said mechanism be¬ 
ing normally disengaged from the carriage, 
substantially as specified. 

50 9 . The combination in a tabulating-ma¬ 

chine, of a movable paper-carriage which is 
normally free lO be moved by hand, and mech¬ 
anism for shifting said carriage in forming 
the colnmn-spaces, said mechanism autoinat- 
55 ically engaging and releasing the carriage, 
substantially as specified. 

10 . The combination in a tabulating-ma- 
chine, of a movable paper-carriage normally 
fi^e to be moved by band, and mechanism 

60 normally disengaged from the carriage but 
serving whe:i actuated to engage and move 
the carriage laterally in coin mu-spacing, sub¬ 
stantially as specified. 

11 . Theconiblnation with thelaterally-mov- 
65 able paper-carriage and its paper-feeding roll 

or rolls, of mechanism for shifting the car¬ 
riage in spacing the columns, and mechanism 


for returning me paper so as to present ths H 
top of the sheet at tne printing-oentef, snb- ■ 
stantially as specified. 7cH 

12, The combination with the laterally-mov<> ■ 

able paper-carriage and its paper-feeding roll ■ 
or rolls, of meohanii^m for shifting the oar- ■ 
riage in spacing the columns, and meohahism I 
for Imparting a backward rotation to the pa- 75 ■ 
per roll or rolls, so as to return the paper and I 
present its top at the .printlng-oenter, snb- I 
stantially as specified. I 

13 . Thecombination with the laterally-mov- I 

able paper-carriage and its paper-feeding 80 1 

or rolls, of mechanism for shifting the ear- ' 
riage in spacing the columns, and mechanism 

for returning the paper so as to present the 
top of the sheet at the printing-center, said 
paper-returning mechanism operating simul- 8$ 
taneously with said shifting mechanism, sub¬ 
stantially as specified. 

14 >; Thecombination with thelaterally-mov- 
able paper-carriage, and its paper-feeding roll 
or rolls, of mechanism for shifting the oar- 90 
riage in spacing the column, and mephantsm 
for returning me paper so as to present the- 
top of the sheet at the printing-center, said 
returning mechanism being operated by said 
shifting mechanism, substantially as spool- 95 
fied. 

15 . The combination with a lateraliy-mov- 
able paper-carriage, eud the paper-feeding 
rolls supported In said carriage, of a spring 
for imparting backward rotation to said rolls, -loo 
and means for .putting said spring under ten- 
81087substantially as specified. * 

16 . The combination with the driven paper- 
feed rolls, oC a spring mechanically connected 

to and put under tension by the feeding op-^ 105 
orations of the rolls, said spring serving when 
released to impart a backward rotatibfi to the 
rolls and to carry the paper back to its start¬ 
ing position, t»‘;ibiBtantially as specified*. 

17 . The combination with the paper-feed ito 
rolls, and the mechanism for actuating them 

in the line-spacing operations, of aspring me¬ 
chanically connected to said actuating meoh- 
anism and put under tension thereby, a bar¬ 
rel surrounding said spring, a spring-actuated 115 
pawleugaging teeth carri^ by the barrel, and 
means for withdrawing the pawl when it Is 
desired to move the paper back to its starting 
position, substantially as specifiedi 

18 . Thecombination of the laterally-mov- lao 
able paper-carriage, driven paper-feed rolls 
supported in the carriage,mechanism for mov¬ 
ing the carriage laterally, and mechanism for 
returning the sheet so as to present its Um at 
thepriiitiug-oenter,8ubst<aDuallya8speoified. i»$ 

19 . The calculating-machine wherein are 
combined a laterally-movable paper-carriage, 
driven paMr-feed rolls support^ in the car¬ 
riage, inochaniHiu for movitig the carriage lat¬ 
erally, Hud mechanism for ret uruing the sheet 130 
so as to present its to^at the printing-center, 
substantially as specified. 

20 . The combination of the laterally-mov.- 
able papor'Carriage, driven p^per-feed rolls 
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supported in the carriage, mechanism for mov¬ 
ing the carriage laterally, and mechanism for 
returning the sheet so as to present its top at 
the printing-center, said mechanism for mov-‘ 
ing the carriage and said mechanism for re¬ 
turning the sheet operating simultaneously, 
substantially as specified. 

21. The combination of the laterally-mov- 
able paper-carriage, driven paper-feed rolls 
supported in the carriage,mechanism for mov¬ 
ing the carriage laterally, and mechanism for 
returning the sheet so as to present its top at 
theprinting-center,said last-mentioned mech> 
anism being set in operation l y said mechan¬ 
ism for moving the carriage, substantially as 
specified. 

22. The combination with the paper-feed 
rolls and mechanism for returning the paper 
so as to bring its top to the printing-center, of 
means for disengaging said mechanism from 
the rolls while inserting the paper, substan¬ 
tially as specified. 

23 . The combination with the paper-feed 
rolls and mechanism for returning the paper 
so as to bring its top to the printing-center, of 
a movable guide G^and connections between 
said guide and said spring, mechanism where¬ 
by said guide may cause disengagement be¬ 
tween the rolls and the mechanism, substan¬ 
tially as specified. 

24 . The combination with the paper-feed 
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rolls, of spring mechanism normally In en¬ 
gagement with the rolls so that power will bc 
stored in the mechanism by the ordinary op¬ 
erations of the rolls, and means for disengag- 35 
ing the mechanism w^hen it is desired to oper¬ 
ate the rolls independently, substantially as 
specified. 

25 . The tabulating-machine provided with 
means for returning the paper so as again to 40 
present its starting-point at the printing-cen¬ 
ter, substantially as specified. 

26 . The combination with a laterally-mov- 
able paper-carriage and means for feedingibe 
paper longitudinally, of a shaft connected to 43 
and driving said feeding means, a gear on said 
shaft acting to rotate the same, and means for 
actuati ng said gear,sobstantially as specified. 

* 27 . The combination with a laterallv-mov- 
abl6 paper-carriage and means for feeding the 50 
papfer longitudinally, of a shaft support^ in 
and moving with said carriage and connected 
to aiid driving said feeding means, a gear 
through which said shaft is free to move lon¬ 
gitudinally and which serves to rotate the 55 
shaft, and means for actuating said gear, sub¬ 
stantially as specified. 

DORR E. FELT. 

Witnesses: 

Edw.. 8. Evarts, 

H. M. Munday. 
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DORR K. FELT, OF CHICAGO, ILLINOIS. 


TABU LATINO-MACHINE. 


SPECIFIOATION forming part of Letters Patent No. 644,287, dated February 27,1900. 

Appliofttlon filed Jalj 13i 1899. Serial Ho. 723,678i ^Ho model.) 


Tq fill whom it may concern: 

Be it known that I, Dorr E. Felt, a citi¬ 
zen of the United States, residing in Chicago, 
in the county of Cook and State of Illinois, 
5 haveinvented a ne\rand useful Improvement 
in Tabulating-Machines, of which the follow¬ 
ing is a specification. 

This invention relates to that class of cal¬ 
culating ruiachines known as **tabulators*’ 
10 and which are adapted to print numbers in 
columns and to add the numbers printed. It 
is an improvement upon the tabulator snown 
in my Patent No. 628 , 170 , dated July 4 , 1899 . 
The main changes in the machine from the 
(5. construction shown in my said patent have 
been such as adapt the machine to admit the 
paper in a different manner from that previ¬ 
ously. used by me and so as to adapt the ma¬ 
chine more perfectly to do all the work usu- 
20 ally or commonly devolved upon such ma¬ 
chines. The improvement also embraces im¬ 
proved moans for returning the paper verti¬ 
cally after the printing thereon of a column 
of numbers to proper position for the starting 
25 of the next column. The machine is also 
adapted to be used with continuous or roll 
paper having width sufficient for a single col¬ 
umn or with sheet-paper having width suffi¬ 
cient for a plurality of columns. For an un- 
30 derstanding of these and other features of 
improvement embodied in the invention I 
refer to the accompanying drawings and sub¬ 
joined description.. 

In said drawings, Figure 1 is a rear eleva- 
35 tion of my improved machine, partly broken 
away. Figs. 2 and 3 are partial longitudinal 
vertical sections on the lines 2 2 and 3 3 , re¬ 
spectively, of Fig. 1. Fig. 4 is a partial side 
elevation, partly in section, showing more 
40 particularly the sheet-returning mechanism; 
and Fig. 5 is a rear view of the same mechan¬ 
ism. Fig. 6 is a detail of said~ mechanism. 
Fig. 7 is a plan view of the paper-carriage. 
Fig. 8 is a section on the line 8 8 of Fig. 7 . 
4 S Fig- is a partial vertical sfiOlioUiiowiDg the 

mechanism for controlling 
inent of the carriage. Jig, ’ ^ is an edge view 
of said mechanism. Fig. 11 shows a portion 
of the same mechanism in another position.* 
SO Fig. 12 is a detail of the gearing for actuat¬ 
ing the paper-rolls. Fig. 13 ts a partial side 
elevation of the side of the machine opposite 


to tliat shown at Fig. 4 . Fig. 14 is a roar ele¬ 
vation of some of the parts shown at Fig. . 3 . 
Fig. 15 is a longitudinal section of the mech- 55 
anism for releasing the hammers. Fig. 10 is 
a detail perspective of the arm and adja¬ 
cent parts, showing the same in a different 
position from that indicated by the full linos 
at Pig. 13 . . 

In the practice of the invention sot forth 
in ray said patent the paper as it is fed into 
the machine passes betweeen the type-seg¬ 
ments and the hammers by which the paper 
is impressed upon the type, the downwardly- 65 
moving incoming part of the paper being 
closely behind and parallel to the upwardly- 
moving outbound or printed portion and both 
portions passing the printing-center and re¬ 
ceiving the impact of the hammers The pa- 70 
per was also passed around a driven feed-roll 
and was guided at each side of such roll by 
guide-rolls. This construction works per¬ 
fectly where no carbon copies of the work are 
desired, but is not adapted to be used in .75 
producing carbon duplicates, because the in¬ 
creased number of thicknesses of paper nec¬ 
essary to be passed between the -type and 
hammers in making an original and dupli¬ 
cate at one operation would prevent clear and 80 
distinct impressions. To remove this obsta¬ 
cle to the printing of duplicates, I have so 
reconstructed the printing mechanism as to 
provide a passage or entrance way for the 
paper behind and below the hammers, so that 85 
the paper is compelled to move past the print¬ 
ing-center but once instead of twice, as in the 
prior construction, and thereby obviating the 
presence between the hammers and type of 
all thick nesses except the paper being printed 90 
upon, the carbon' for producing the dupli¬ 
cate, and the ink-ribbon. The changes made 
in the construction will now be described. 

Referring to the drawings, A represents the 
main cam, through which many of the opera- 95 
tions of the machine are JiAfliid. as will be 
Understood from 


and also from my Patent No. 5lS,021, of Sep- 
tember 22, 1890 . It is pivoted at A' and os- 
olllated thereon by the raain hand - lever. 
(Not shown.) I now connect ii to the paper- 
feed rolls B and B' by means of a lever B**, 
pivoted at one end to the cati and at the 
other end to a oraiik-arm B*, fast upon a shaft 


100 




The shaft B* carries a second craak-afin 
B®, to the outer end of which a pawl B* is 
pivoted. This pawl engages a ratchet-wheel 
upon a shaft B®, carrying a pinion B®, 
meshing with a pinion Upon the shaft of 
roll B'. The roll B is driven from roll B' by 
the pinions B** and B’*. This mechanism is 
adapted to actuate the feed-rolls in the line- 
spacing'or vertical feeding movements, 
lo The paper-feed rolls and also the shaft B® 
are supported inji laterally-movable carriage 
or frame consisting of loiigitudinal bars B^® 
and B'* and cross-heads B^®, B^®, and B^^, and 
in order to permit the lateral changes in po- 
15 sition of the ctirriage without destroying the 
connection between the feed-rolls and their 
actuating devices the ratchet-wheel B^ is 
loosely mounted upon the shaft B®, so that it 
remains stationary as to location, notwith- 
20 standing the longitudinal movements of the 
shaft; but it is spliued on the shaft so as to 
cause rotation by the latter. The pinion B® 
is located at.tlie end of shaft B®, and the jour¬ 
nal of roll B' is extended so that its pinion 
2$ B‘® may mesh with pinion B®. The journal 
of roll B is shorter than that of roll B', and 
the pinion B^® is mounted on its end, and of 
courae pinion is correspondingly located. 
A tliumb-wheel B^® is attached to the journal 
30 of roll B', whereby both rolls may be turned 
by hand in either direction at will. The 
ratchet-wheel is, in fact, secured to a sleeve C, 
attached to oV in one piece with a gear C', 
whose functioA will be understood, later on, 
35 and said sleeve is splined to the shaft, as 
seen at Fig. !). A dolly-roll B’* in a frame 
B®®, swinging on the center' B*^, is employed 
to insure the stoppage of said wheel at the 
proper positions to insure uniformity in its 
40 movements by it. A spring B*® “acts on the 
frame B®® to keep the I’oll in bearing against 
the wheel. 

The laterfil movements of the feed-roll car¬ 
riage are caused by the pawl D engaging the 
45 notches D' in tjie carriage-bar B‘®, the notches 
being spaced ^ correspond with the width of 
the column-spaces. A spring D® tends to 
force the pawl into thb notches as soon as the* 
pawl is moved by its supporting crank-arm 
50 D® olT from the stationary stud D®. The ac¬ 
tuating of arm D® will be explained herein¬ 
after. 

To prevent fverthrow in the lateral move¬ 
ments of the carriage and also to lockjt nor- 
55 mally in its a^'usted positions, I employ the 
Allowing devices: At E is a swinging catch- 
lever pivoted « E'and provided with a spring 
E®, tending to fpree its upper end over against 
the carriage-bir B^®, which'is provided with 
60 notches or reccjsscs E®^ corresponding in num¬ 
ber and spacinv to the notches p' and which 

vft said le^W, Said,lever 
Is controllea ind caused, to release the car¬ 
riage by a cam-arm E®, fast upon a rock-shaft 
65 K® and coming in contact with a stud-roller 
E®. secured in and projecting from the lever. 
Wiion said shaft is actuated, the catch-lover 


is forced by arm E® from the position of Fig. 

9 , which is the normal position and in which 
it locks the carriage, to the position of Fig. 7a 
11, in which the carriage is released, and the 
catch-lever is held from reengagement by the 
oam-arin. The cam-arm is made elbow-shaped 
for the double purpose of prolonging its con¬ 
trol of the catch-lever and. to enable it to 75 
move around the shaft B®. 

It will be noticed that the can-arm E® has 
a depression E® on its acting edge and that 
the mised portion of such edge, extending 
from the end of the arm to the depression 8a 
and indicated at E‘®, is short. This portion 
is only long enough to lift lever E out of the 
notch E* in carriage-bar B‘* and prevent its 
falling back until after the notoh has moved 
so far away as to prevent the lever from re- 85 
entering; but when the notch has passed be¬ 
yond the lever the latter will be allowed to 
fall back and rest against the carriage, and 
thus be in position to quickly engage the next 
notch. In other words, the operation of said 90 
cam-arm is first to lift lever E entirely ont of 
the notch and then hold it until the notch has 
moved beyond the lever. As soon as the 
movement of the cam-arm brings said depres¬ 
sion opposite to the roller E® the lever drops 95 
back and rests against the carriage, and when 
the carriage has passed far enough to present 
another notch to the lever the latter will drop 
into it and prevent further lateral movement 
by the carriage due to momentum or other 100 
force. The ^r E thus aids to overcome the 
momentum of the carriage, as well as to lock 
it between operations. Of course on the re¬ 
turn movement of the cam-arm the leve^ will 
again be lifted out of the notch; but at that 105 
time the carriage will have been moved to 
and be at rest in its now position. Said catch- 
lever also acts, when moved as described, to 
carry the dolly-roll B‘® away from the ratchet- 
wheel, and thus relieve the latterlof the re- no 
slstance to its'motion caused by the roll, and 
it also holds the dolly-roll until cam-arm E® 
returns to normal position. The lever is en¬ 
abled to do this by uioatis of the stud-roller 
E^ carried by it and engaging the frame of 115 
the dolly-roil. A spring E®, attached to tho 
cam-lever, returns said lever and its(;arr3dng 
rock-shaft back to their normal position^iEifter 
each operation. 

The mechanism for returning the paper vor- 120 
tically to its starting position—that is, for re¬ 
positioning it after the completion of one col¬ 
umn preparatory to the starting of a fresh 
column—is best shown at Figs. 4 to G, and 
consists of the pinion O', already mentioned 125 
and which moves with the ratchet-wheel in 
the line-feediog actuations, a train of gears 
C®, C®, C®, and C®, receiving motion from tho 
pinion O* <WI#tHWUliiiiiiit!>*ttU)g tbo camo to n, 
toothed segment C®, loose upon a. suitable 130 
shaft, preferably the shaft E®,and a hand-lever 
O^, fast on the same shaft and carrying a stud 
C®, engaging a projection C® on the hub of tho 
segmontC®. M'he regular f. odii'g movements 
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through Iho mechanism described will carry 
the segment gradually and step by step to its 
lover position, (seen at Fig. 4 ,) and when this 
has been done the operator in order to return 
5 the papei* vertically has only to depress the 
liand-le''^er lie thereby, through the en¬ 
gagement of the stud C" with projection C*, 
raises the segment to its upper or starting po¬ 
sition and in so doing imparts a backward ro- 
lo tation to the gears and through them to the 
feed-rolls exactly equal in extent to the ag¬ 
gregate of the step-by-step forward rotations 
received in the regular feeding movements re¬ 
ceived wliile the tabulating is being done, and 
<5 consequently the top of the sheet will be re¬ 
turned by this backward rotation to the plane 
in which the printing was started. If the 
sheet is now also shifted laterally a distance 
equaling the width of a column-space, it will 
20 be seen that the sheet will be properly posi¬ 
tioned for the commencement of a fresh col¬ 
umn. The hand-lever after it has thus re¬ 
turned the segment to its starting position is 
itself returned, together with cam-arm E^ by 
25 spring E®. (See Figs. 9 and 10 .) 

It is desirable that the vertical return of 
the sheet and the lateral movement of the 
carriage should take place simultaneously 
and be caused by the same motor device in 
30 order that the operator may by a single mo¬ 
tion bring about both movements, and hence 
I connect the lateral shifting mechanism to 
the hand lever C’ as follows: A link D" is 
pivoted to lever C^at D®and extends upw’ard 
35 to the prhximate neighborhood of the rock- 
shaft D% supported in a housing D® and car¬ 
rying the cr.ank-arm D®, already mentioned. 
Another crank-arm D®. also fast upon said 
shaft, is connected to tne upper end of link 
40 D*by a universal joint. With this construc¬ 
tion the depressing of the hand-lever will 
carry the link dow n to the position indicated 
in broken lines in Fig. 4 , and such change of 
position by the link causes a rocking of shaft 
45 and a movement by the arm D® and pawl 
D to the position given in broken lines at Fig. 
7 . The hand-lever alwaj’s receives a full 
stroke, so that the carriage is sure to be shift¬ 
ed a full column-space, regardless of the ex- 
50 teat to w’hich the sheet has been fed in the 
line-spacing movements, and the sheet will 
bo returned to its starting position, whether 
the column last tabulated extends to the bot¬ 
tom of the sheet or onl}' part way down the 
55 Pftge* carriage is also released from the 
locking action of catch-lever E when the 
shifting takes place, as the shaft E® will nec¬ 
essarily bo rocked far enough in that opera¬ 
tion to cause the cam-lever E^ to force the le- 
60 ver E out of engagoineut with the carriage. 

Stops C® and (/"' .serve, in connection with 
the projection C*'\ to limit the stroke of seg¬ 
ment C“ in both directions. 

To x>eriuit vertical adjustments of the pa- 
6^ per without disturbing Uionosilion of the pa- 

|•l•ovl<]o‘fv olutoh 
jn«cbanl8iu between tlio footl-rolln and tUott* 


3 . 

automatic actuating mechanism, whiob !• de¬ 
sirably constructed as follows: On tho shaft 
of the lower feed-roll B' is a sleeve F, adapt- 70 
ed to slide on the shaft, but splined thereon, 
so that it must turn with the shaft, and this 
sleeve carrie^ ja disk F', provided with a pin 
F*, projecting from its side face. A spring 
F®, encircling the shaft, presses the sleeve and 75 
disk up against the pinion and the latter 
is provided upon its side^faco with a series of 
openings F^, each of which is adapted to re¬ 
ceive said pin. The sleeve as grooved at F® 
to receive an arm F®, projecting from a slid- 80 
ing shaft F^ supported in a bearing F® and 
carrying at its farther end an arm F*. With 
this construction, the pinion B^^ being loose 
upon the shaft, it will be seen that any de¬ 
sired rotation may be imparted to the feed- 85 
rolls by the knob B^® without giving any mo¬ 
tion to the mechanism by which they are au¬ 
tomatically actuated in the line-feeing op¬ 
erations or to said returning mechanism by 
simply applying pressure with the finger to .90 
tho arm F®and sliding said arm and its shaft, 
so as to disengage the disk F'from the pinion 
B‘®. While the rolls are thus disconnected 
also, the returning mechanism may be adjust¬ 
ed by turning tho projecting hub C®* of pin- 95 
ion 0 * by hand. I also, by preference, make 
the pinions C* and C® separable at will, so as 
to facilitate the making of adjustments, and 
for this purpose the pinion C® is provided 
with two laterally-projecting pins C®* and pin- 100 
ion C® with openings adapted to receive said 
pins, as will be understood from Fig. G. The 
pins compel the rotation in unison of the two 
pinions; but pinion C* maybe drawn off the 
pins by an axial movement, so as to destroy 105 
the connection between pinions C® and Ct 
The hub C®* is preferably made to extend to 
the outside of the machine-case, so that it may 
be manipulated in the ways above set forth. 

While one object of the making of the pia- no 
ions separable is to facilitate* adjustments, 
my main purpose therein has been to enable 
the operator to cut out the segment C* when 
using continuous paper. This is necessary, . 
as the line-spacing feed would otherwise be 115 
brought to a standstill when the segment 
reached its arresting-stop or when the projec¬ 
tion C® encountered the pin C® on the hand- 
lever 

The hammers are shown in Fig. 2 at G, 120 
there being one hammer ,for each series of 
t3^pe. They are held normally out of, actiou 
by tho latches G', pivoted at G®, and each 
hammer is provided with ^ spring G®, by 
which it is impelled in making the impression 125 
when released from the control 5 f its latch G' 
and the Ufting-frame hereinafter described. 
When thus released, it swings to the position 
given in dotted lines in said figure. The 
latches are held in their locking positions by 130 
springs G^, aud the hammer-springs G® are 
regulated as to tensi on by attaching them to 
a rocking plat© G". adiVied by a screw or 
I screws G*. ‘One of tho typo - carrying sog- 
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meats is shown in its normal position at 6^ in 
Fig. 3 and is adapted to be swung upward to 
position the type to be printed in front of the 
hammer. One of the segment-levers used by 
5 me for operating the register-wheels by which 
the numbers tabulated are added is shown at 
. G*; but I do not show the wheels themselves^ 
nor do I show the means for positioning' the 
type-segments as my present invention ts 

(o independent of those parts of the complete 
tabulati ng-maohine. 

I have shown the course of the paper 
through the machine clearly in Fig. 3 , where 
a sheet W is shown as presenting its center 
15 portion at the printing-center. The paper is 
inserted from behind the hammers and passes 
under them to the feed-rolls and is guided tc 
the rolls by an upper guide H and a lower 
guide H', the latter being extended backward 
20 a considerable distance,as shown. After mov¬ 
ing between the rolls the paper is deflected 
upward by a guide H’ into the space between 
guide H* on one side and guide on the 
other side and from thence falls over baok- 
25 ward onto the housing H*. The ink-ribbon 
is shown at and indicates the printing- 
level. It will be noticed that in this con- i 
struction there is no obstacle to the making 
of duplicates of the tabulating done in the 
30 machine, as it permits the insertion and ma¬ 
nipulation, in unison with the original sheet, 
of the extra sheet or sheets and the aooompa- 
nying carbon-sheet or sheets necessary for 
that purpose, t^e operation being very simi- i 
35, iar to that of producing carbon duplicates in 
the ordinary type-writer. 

For the purpose of giving an alarm when 
the bottom of the sheet of paper is about be¬ 
ing Reached I provide the following devices: 
40 At J is a flat bar pivoted at ita ends to the. 
cross-pieces of the paper-carriage, the pivots 
being located near the forward corners of the 
h§ r, so that the rear edge of the bar may be 
swung upward by the spring J'. A wire 
45 bent as seep at Fig. 3 , projects backward and 
upward from the bar through an opening in 
guide H' and in. close pi^oximity to guide H. 
The latter is provided with an opening, (not 
shown, but which will bo understood from 
50 said figure,) allowing the wire to move to the 
position given in broken lines when no paper 
is present under the opening to prevent. 
The bar will therefore swing upward when 
the bottom of the paper has moved beyond* 
55 the wire, and this movement rocks a lever 
pivoted stationarily at and having one end 
resting on the swinging edge of the bar. A 
spring P maintainscdntact with the lever and 
bar,at all times. .The lever is bent laterally 
60 and carries at its othef end a bell J* in near 
proximity to an L-shsped hammer J^, freely 
pivoted to a stationary part of the machine 
at its upper end and vibrated toward the bell 
at eaoh priokting .hy means to be 

65 described later on. In its normal position 
the bell is held just above the level of the 
stiiking-point'of ^he hammer, as seen at Fig, 


3 . so that the hammer^does not ordinarily 
strike it; but when the paper has moved 
yond the wire J* and permits the rocking of 70 
bar. J by its spring a rocking of lever J* en¬ 
sues, which lowers the bell sufficiently to bring, 
it opposite the hammer-point,'so that the 
hammer necessarily strikes the bell at each 
vibration received during the time the bell 75 
remains in its lower position. 

The vibration of the hammer is due to 
the following means: On the front of the 
stem of the hammer is a projection P, and 
an H-shaped swinging plate J’’ on the rook- 80 
shaft J’® carries on a laterally-projecting pivot 
J* a two-faced dog J**, which encounters the 
projection J* at each actuation of said shaft, 
and thereby imparts to the hammer the vi¬ 
brating movements necessary to cause the 85 
ringing of the bell. The dog and projection 
engage both when the plate descends and 
when it returns, so that repeated blows are 
caused by the hammer.. The rock-shaft. J’® 
receives its actuation from a spring and 90 
from shaft through the medium of an ai h 
J** on the latter and another arm on th4 
former, the arms being arranged so as to en¬ 
gage and cause the movement by arm J'* (in¬ 
dicated in broken lines at Fig. 13 ,)andconse' 95 
quently the bell-hammer will be vibrated at 
each printing operatio\i. 

After each printing operation such of the 
series of printing-hammers as may have been 
uspd are returned to their normal positions loc 
by. a swinging frame composed of vertical 
^eads or end pieces K and horizontal wires 
K', acting in obedience to operating-springs 
K*. The upper wire K' is support^ at one 
end in a stationary part of the machine and 105 
at the other end is coupled to a shaft by 
the boss K^, formed on one of said vertical 
pieces, the shaft and said upper wire .thus 
forming a rooking shaft whereby said-frame 
may be actuated. This function is performed no 
by the crank-arm K*, a slotted link and 
a second crank-arm K®, fast in the end o.f a 
shaft L®, which is in reality an extension of 
shaft B^, being arranged in line with the lat¬ 
ter and coupled thereto in'such manner^ to n.^ 
insure movement with it, but having an in¬ 
dependent turning movement of its own. 

This coupling is secured by providing an arm 
L. fast on the end of shaft B^ and furnished 
with a pin L', projecting laterally from the lao 
arm, and a second arm J*®, fast on shaft L® 
and located in the path of said pin. It Will 
be seen from this that shaft L® necessarily 
turns, with shaft B* when the latter is actu¬ 
ated at the time of each printing operation 125 
and that it will be returned to its normal po¬ 
sition by spjrings K* as soon as shaft B* rocks 
back and allows the link to rise from the 
position given in bre^keu lines to that given 
in full lines in Fig. 13 . The shaft L® is op- 130 
©rated independe^ttlj^ of shp.ft l?*''.vi*e 52 ovcr 
the answer-printing lever L* is operated, be¬ 
ing connected to said lever by a slotted link 
L®, pivoted to said arm J*®, and in these in- 
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dependent aotuatlons it operates the swing¬ 
ing frame and causes the return of t\ie print¬ 
ing-hammers in the same way as when actu¬ 
ations are received from shaft The end 
5 of shaft projects into the hub of arm J**, 
as seen at Fig. 16 , so that shaft L* will be held 
strictly in line with shaft B^ 

The paper-carriage is adapted to receive pa¬ 
per of ordinary letter-sheet width or even 
to wider, and to allow this, as well as to connect 
the hammer-controlling devices with the se¬ 
lecting mechanism of the machine, 1 have 
adopted the following construction; 

M is a device which I term a ** tailpiece,” 
15 whose function is similar to that of the elbow- 
lever H® of my Patent No. 568 , 021 , as its up¬ 
per end is provided with a backward projec¬ 
tion having an inclined slot M', correspond¬ 
ing to the slot H** of the patent. The tail- 
20 pieces in my present construction instead of 
being operated in the manner set forth in the 
patpnt al*e now operated by their correspond¬ 
ing segment-levers G® through the medium of 
foot-pieces M*, attached directly to the seg- 
aS ment-levers and having the shape clearly 
shown ^t Fig. 2. The tailpieces are pivoted 
at M*, and each is provided with a retracting- 
spring M* and with a projection M*,- extend¬ 
ing laterally over the horizontal forwardly- 
30 extending part of what may be termed the 
‘‘foot” proper of the corresponding and ad¬ 
jacent foot-piece. The foot-pieces are like¬ 
wise provided with retracting-springs M®, and 
the forwardly-extending foot portion of the 
35 several foot-pieces is recessed on top, as shown 
at M®, to recei ve the projections M®. The for¬ 
ward odge of this recess is inclined, as shown, 
so that when the foot-piece is actuated by its 
carrying segment-lever and assumes the po- 
40 sition given in broken Jines in Fig. 2 the tail¬ 
piece will be thereby moved to the position 
similarly indicated in said figure. In this 
change of position the projection M* draws 
out of recess M® add rides on the part M*® in 
45 front of the recess and in so doing holds the 
tailpiece in its changed position until the foot- 
piece and segment-lever return to their nor¬ 
mal positions. In the position to which the 
tailpieces are moved, as above described, they 
50 engage a cross-bar N, supported in the back 
limbs of plate J®, alread v mentioned—that is 
to say, the top points M® of the tailpieces are 
brought against or opposite said bar and the 
open months of the inclined slots M' are posi- 
5S tioned immediately below the bar—so that 
when shaf t J’® is rocked by the contact of arms 
J'* and J*® said frame will be lowered, so as to 
carry the bar into the slots. This, by reason 
of the inclination of the slots, causes a further 
60 movement of the upper ends of the tailpieces, 
which have been actuated, as above set forth, 
toward the front of the machine and , brings 
their extreme uppe^ ends against the cor¬ 
responding U-shai^d frames O, one of which 
6$ is clear ly sh own full size at Fig. 15 , and 
- frames osases the release of the 

hammers. These frames O, which I call the 


“ haihmer-rcleasing'^rames, which are levers 
in reality, although hot so denominated in 
my description, are made U-shaped in order 70 
that the paper may be passed through them 
without interfering with their operation in 
any way, and'the paper-guides ll and IT are 
both positioned between the limbs , of the 
frames, as shown at Fig. 3 . One frame is 75 
provide for each denomination embraced in 
the machine, and the series of frames are ar-‘ 
ranged one above another and transversely 
of the machine. All are pivoted at their 
closed end by a common pivot O', so that at 60 
the other end they are adapted to move in lat¬ 
eral directions independently of each other. 
Each is adapted when thus moved to release 
one of the hammers by the contact of one of 
its limbs with th^ depending leg of the latch, 85 
which normally Wds the hammer out of ac¬ 
tion, so that said hammer will be free to print 
as soon as the hammer-lifting frame K li[' is 
moved out of the way. In this latch-releas¬ 
ing operation the frames O are operated by 90 
the tailpieces, the upper ends of which 
strike one of the limbs of the frames, as will 
be understood from Fig. l 5 , coming against 
the same at O®. The limbs carrying these 
surfaces are successively shortened. Fig. 1 , 95 
so as to insure contact by each frame with its 
corresponding tailpiece and no others; but 
each frame is adapted to release not only the 
latch controlling the hammer of its.corre- 
spbndingdenomination, but in addition there- 100 
'to the latches of all the denominations lower 
than its own, and to this end the contact-sur¬ 
faces O®, upon Which the duty of throwing the 
latches out from under the hammers falls, are 
made of graduated lengths, as will be under- 105 
stood from Fig. 15 . Thus the frame shown 
at said figure operates only a single latch. 

The one under it operates two latches, the 
next one three latches, and so on thrbtigh the 
series. By thus adapting each of the frames no 
O to release, the hammers of all denomina¬ 
tions below its own denomination I do not 
interfere in any way with the printing at the 
same time of digits in the columns of lower 
denominations, but*I insure the printing of iry 
all the zeros which may occur in the numbers 
tabulated, it being undeihstood that the type- 
segments are normally positioned with the 
zero-type at the printing-line, so that all will 
print a zero if the hammers are allowed to lao 
fall against them by the frame K K'. The 
frames O are returned to their normal posi¬ 
tions by the latches G' acting under the power 
of their returning-springs G®. The frames 
are open at one end, and thus the machine 125 
is adapted to take in paper of any desired 
width. 

The upper part P of the. frame or box of the 
machine in which many of the parts above 
described are supported is pivoted at the ends 130 
on pivots P' P', Figs. 1 and 13 , and is swung 
on said pivots at each operation by the answer¬ 
printing lever L® through the medium of a 
bar P*, rigidly attached to the part P at P* 


and held to lever h® by the pins P* P*, located 
npon opposite si^s of the bar. This con* 
strnction canees ^ slight lirftihg of the for- 
'ward* part of the wx P at each actuation of 
S said an8werdever| 

A roll of continn >us or ribbon paper is shown 
at S, supported oi the shaft S , and the ma¬ 
chine can be used^ith it as well as with the 
wide sheets. Wien tabulating on the nar- 
10 row paper, no change is made in the machine, 
but as the paper^rriage does not then re¬ 
quire to be shiftM nor the paper to be re* 
turned to its starting position the operator 
does not actuate tie mechanisms forperform* 
x5 ing these operatk ns. . 

In order,, to ada>t the machine to use with 
the narrow or rit bon* paper, the guide H* is 
cut out atthecen ier, as seen at Fig. 14 , leav¬ 
ing upstanding w ngs R R at each side of the 
ao center. The bott>m or lowest edge of the cut': 
portion is adapter i to serve as a tearing edge 
in severing the narrow paper, while the wings 
serve to support me wide paper. The proxi¬ 
mate edges of tfaj) wings recede from each 
a5 other, as shoWn, each being cot at an angle 
of about fifty deg * 603 , which angle I find to 
be desirable, beciuse when the edge of the. 
wide paper comes against the angling edge of 
the guide the latier acts to dehect the paper 
30 opward to its prober i^sition. 

The lower bar ol the paper-carriage is pref¬ 
erably supportedf upon horizontal rollers T 
and guid^ by. vertical rollers T' 

I claim— I 

3$ ]. Thetabulati|]g'machine,havingits ham¬ 

mers and hammer-controlling mechanism lo¬ 
cated as shown, land the latter being con¬ 
structed to allow%he paper to enter through 
it, and also haviijg its paper-feed rolls below 
40 the printing-center and means fon directing 
the paper theretd substantially as specified. 

2. In a tabulatiig-roachine,a printing mech¬ 
anism embracing a series of open frames for 
transmitting motion from one part to another 
45 of sai^ mechanii^, in combination with pa¬ 
per-guides positibned in the openings in said 
frames and formipg the path where% the pa¬ 
per enters the mafhine,siib8tantially as speci- 
fied. j 

so 3 . In a tabnlaiing-machine, the combina¬ 
tion of the series of open-ended frames 0,with 
paper-guides directing the entering paper 
through the frames, feed-rolls for actuating 
the paper, and. a^laterally-movable carriage 
55 in which said rolls are supported, substan¬ 
tially as specified. 

4 . In a tabulatiog-machine,a printing mech¬ 
anism embracing a series of U-Shaped mov¬ 
able frames for transmitting motion from one 

JO part to another of said mechanism arranged 
to permit the parage of the paper through 
them without int^fering with their operation, 
substantially as specified. 

5 . In a tabulatUg-machine,a printing mech- 
6$ an ism embracing a series of spring-actuated 

hammers and their holding devices, selecting 
median ism. for seloctinor the hammers to bo 


operated, and a series of open frames con.- 
necting said holding devices aiid said select¬ 
ing mechanism,.substantially as and for the 70 
purpose set forth. 

6. In a tabulating-machine,^the combina¬ 
tion with the devices for making the impres¬ 
sions, of means for selecting the devices to 
be operated, and a series of graduated motion- 75 
transmitting levers O whereby said selecting 
means may cause tlie operation of the desired 
impressing devices, substantially as specified. 

7. In a tabulating-maebine, the combina¬ 
tion with the devices for inaking the impres- 80 
sions, of means for selecting the devices to 
be operated, and a series of graduated motion - 
transmitting levers O, pivoted at one end and 
movable at the other end, whereby the select¬ 
ing means may cause the operation' of the 85 
desired impressing devices, substantially as 
specified. 

8. in. a tabulating-roachine, the combina¬ 
tion with the devices for making the impres¬ 
sions, of means for selecting the devices to 90. 
be operated, and a series of graduated inde¬ 
pendent motion - transmitting levers O. ar¬ 
ranged in a pile, as set forth, whereby said 
selecting means may cause the, operation of 
the desired impressing devices, substantially 95 
as specified. 

9 . The combination in a t)abolaling-machine 
•with the feed-rolls for moving the paper ver¬ 
tically in line-spacing, and means for actu¬ 
ating said rolls in such movements, of a hand ico 
device geared to and adapted v to impart a 
backwa^ rotation to the rolls and thereby to 
return the paper to its starting position, sub¬ 
stantially as specified. 

10 . The combination in a tabulating-ma- 105 
chine with the laterally-movable paper-car¬ 
riage, and feed-rolls for moving the paper 
vertically in line-spacing, and means for actu¬ 
ating said rolls in such movements, of a hand 
device geared to and adapted to impart a no 
backward rotation to the rolls and thereby 

to return the paper to its starting position, 
substantially as specified. 

11. The combination in a tabnlating-ma- 
chine with the feed-rolls for moving the pa- 115 
per vertically in line-spacing, and means for 
actuating the rolls in such movements, of 
gearing actuated in unison with the rolls and. 
adapted to impart a backward rotation there¬ 
to, and a hand-lever for actuating said gear- 120 
ing and causing it'to give such backward ro¬ 
tation to the rolls, substantially as specified. 

12. The combinatidn fn a tabulating-ma^ 
chine with the feed-rolls for moving the pa¬ 
per vertically in line-spacing, and means for 125 
actuating the rolls in such moyements. of a 
train of gears actuated in nnisofi with the 
feed-rolls and adapted to impart reverse ro¬ 
tation thereto, a toothed segment actuated 

by said gears, and a hand-lever adapted to 13c 
actuate said segment and gears in rotating 
the rolls reversely, substamiaiiy tta apwithfU. — 

13. The combination in a tabulating-ma- 
chine with feed-rolls for moving the papei 
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vertically in line-spacing, and'means for actu¬ 
ating the rolls in such movements, of gearing 
including a segment moving in unison with 
tlie rolls and loose on its shaft, and a lever 
5 fast on the shaft of the segment and provided 
with means whereby it may lock with and 
actuate the segment and thereby cause a back- 
w'ard rotation of tlie rolls, substantial!}" as 
specified. 

lo 14. The combination with a laterally-mov- 
ablo imper-carriage and the feed-rolls for 
moving the paper vertically in line-spacing, 
of a stationarily-located ratchet mounted on 
and actuating a shaft whereby said rolls are 
15 rotated, a gear also stationarily located and 
adapted to actuate said shaft, and hand-op¬ 
erated means whereby said gear may be re¬ 
versed and made to rotate the rolls backward, 
substantially as specified. 

20 15. The combination with the latorally-mov- 

able paper-carriage and the feed-rolls for ac¬ 
tuating the p.aper in line*-spacing, of a sta¬ 
tionarily-located ratchet and a siationaril}"- 
locatcd gea»‘ both mounted on a shaft by 
25 which power is carried to said feed-rolls, and 
both adapted to actuate the shaft, and hand- 
operated means engaging said gear and act¬ 
ing to reverse the rolls to the extent of the 
aggregate feeding rotations received from the 
30 ratchet, whereb}" the paper is returned to po¬ 
sition for starting another column, substan- 
tiall}" as specified. 

1<). In a tabulaling-maehine, the combina¬ 
tion with the feed-rolls for feeding the paper 
35 vertically in line-spacing, of a toothed seg¬ 
ment mechanically connected to the rolls so 
it will be moved away from its normal posi¬ 
tion by the feeding movements, and also so 
as to enable it to impart a backward rotation 
40 to the rolls, aud means for returning said seg¬ 
ment to its normal position upon the comple¬ 
tion of a column and ihercby causing the 
backward rotation of the rolls, substantially 
jvs specified. 

45 17. The combination with a single hand-le¬ 

ver, of a paper-carriage, means whereby said 
lever maj" shift the carriage laterally in col¬ 
umn-spacing, and means whereby said lever 
may impart a backward rotation to the paper- 
50 feed rolls and thus return the paper verticall}" 
to its starting position at the time of shifting 
the carriage, substantially as specified. 

18. The combination with a paper-carriago 
of a single hand-lever, means whereby said 
55 lover may shift the carriage in column-spac¬ 
ing and means whereby it may at the time of 
shifting the carriage cause backward rotation 
of paper-feed rolls and thus return the paper 
vertically to its starting position, said lever 
60 having a uniform stroke regardless of the 
length of thocolu mns tabulated, substantial!}’ 
as specified. 

in. 'ijifi. jjfiJttUUitifiiLlD ^ tabulating-ma- 


chine, of paper-feed rolls for feeding the paper 
in line-spacing, said rolls being provided with 65 
means for operating them by hand in adjust¬ 
ing the paper, means for reversing said rolls 
aud returning the paper to its starting posi¬ 
tion, and a clutch connecting said rolls with 
said reversing means and located so as to bo 70 
readily operable by the saine^ hand which 
turns the rolls to adjust the pa'por, substan¬ 
tially as specified. 

20. The combination of the line-spacing 
feed mechanism, aud the paper-returning 75 
mechanism, the latter embracing separable 
pinions and substantially as specified. 

21. The combination with mechanism 
adapted to feed either continuous or short 
paper, of mechanism for returning the paper 80 
to its starting-point, the latter, being con¬ 
nected to the former by separable pinions, 
one of which is provided with a hub extend¬ 
ing through the case of the machine so as to 
be operable from the outside, substantially 85 
as specified. 

22. The combination with the frame for re¬ 
turning the printing-hammers to their nor¬ 
mal positions after each printing operation, 

of the shafts 11^ and L® provided with engag- 90 
ing projections whereby the latter must turn 
with the former and is also capable of inde¬ 
pendent movement, and connections between 
said shaft L^and said frame, substantially as 
specified. 95 

23. The combination with the frame for re¬ 
turning the lu iiiting-hamm'ers to their nor¬ 
mal positions after each printing operation 
of shaft I>*.actuated with the printing mech¬ 
anism at the time of the ordinary tabulating 100 
operations, a shaft arranged in line with 
shaft and having a projection engaged by 

a projection on said shaft 13^ and turning with 
the same and also capable of turning inde¬ 
pendently when actuated by the answer- 105 
printing lever, and connections between shaft 
L®and said frame, substantially as specified. 

24. The tabulatiug-machine provided with 

feeding mechanism adapted to feed either 
short lengths of paper or continuous paper, iib 
aud also provided with mechanism for re¬ 
turning the paper to its starting position, said 
last-named mechanism being detachably con¬ 
nected to said feeding mechanism, substan¬ 
tially as specified. 115 

25. The tabulating-machiue adapted to be 
used with either wide or narrow paper, hav¬ 
ing a paper-guide IP cut out at the center 
and with wings R R at either side of the cut¬ 
out portion, the proximate edgesof the wings lao 
being cut at an angle adapted to deflect the 
wide sheets upward,siibstantially as specified. 

DORR E. FELT. 

Witnesses: 

II. M. Munday, 

L. E. Curtis. 
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United States Patent Office. 


DOliU E. FELT, OF (MilCAGO, ILLINOIS. 

CALCULATING-MACHINE. 


SPECIFICATION formiiiR: part of Lett.er8 Patent No. 061,121, dated November 6, 1900. 

Application filed May 2, 1898. Serial Mo. 679|461. (Momodel.i ^ 


TVy (ill whom, it ininj concern,: 

Be it known that I, Dorr E. Felt, a citizen 
of the United States, residing in Chicago, in 
the county of Cook and State of Illinois, have 
5 invented a new and useful Improvement in 
Calculating-Machines, of which the following 
is a specification. 

This invention relates to certain improve- 
meuo.s in printing and calculating machines, 
lo a L' peof which is shown in the patent to me. 
No. 5 ‘o 8 , 021 , of Set)te.ml)er 22 , 1896 , and is de¬ 
signed to simplify and otherwise improve 
their construction. 

In theacco:npanyingdrawings,in which my 
15 improvements are full^^ illustrated, I show at 
Figure 3 a plan, at Fig. 2 an elevation of tlie 
side of the machine upon which the answer¬ 
printing lever is located, and at Fig. 3 an ele¬ 
vation, partly in section, of the opposite side 
20 of the machine, the main actuating-lever be¬ 
ing shown in broken lines. Fig. 4 is an en¬ 
larged rear elevation. Figs. 5 and C are par¬ 
tial side elevations showing the parts in dif¬ 
ferent positions. Fig. 7 i.s a partial longi¬ 
tudinal vertical .section. Figs. 8 and 9 are 
partial longitudinal vertical sections show-, 
ing parts not given in Fig. 7 and also show¬ 
ing the parts in different positions. Fig. 10 
is a partial front elevation. Figs. 11 and 12 
are partial longitudinal vertical sections 
showing the printing mechanism. Figs. 13 
to 16 , inclusive, are detail sectional views 
showing one of the numeral-wheels with the 
different positions of its carrying mechan¬ 
ism. Figs. 17 to 20 , inclusive, are similar 
views looking in the opposite direction and 
showing also the brake. Figs. 2 L 22, and 23 
are detail views of the interlocking mechan¬ 
ism employed for purposes hereinafter ex- 
40 plained. Fig. 24 is a detail perspective of 
. the parts of said interlocking mechanism. 

. .Fig. 25 is a detail perspective of the printing- 
liammei*. Fig. 20 is a detail view of the car- 
rjj;iug-lever; nod F|g* 27 is » perspeotiye view 
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that the lever A accomplishes its various 
functions. The cam is pivoted at A^ so it 
imiy turn when power is applied to the lover. 55 
It is mov'ed in cue direction by the lever and 
returned to its normal po.sition by spring- 
power, as now to be explained. 

At A** is a lever loosely pivoted oh the end 
of a shaft A^ and having a notch at A’' and an 60 
arm A®. The cam carries a stud A', which 
when the cam is in its normal position lies in 
the notch of the lever, as at Fig. 3 , but which 
swings the lever and moves out of the notch 
and onto the arm A® soon after the cam be- 65 
gins its movement with lever A, as at Fig. 5. 
Attached to another arm A® of the lev'er are 
one or more springs A®, secured to a station¬ 
ary side projection A”* and acting upon the 
lever in a direction contrary to the movement 70 
imparted thereto by the cam. These springs 
are overcome by the hand-lever at ihe com¬ 
mencement of its stroke, and as the cam and 
lever near the end of their return movement 
where there is most resistance to the return 75 
of the cam the springs exert considerable 
power upon them and insure the completion 
of that movement, but they have no influ¬ 
ence upon the cam while the stud A* is riding 
on the arm A®, because their strain is then 80 
borne by the axis A^ They also receive all 
the distention to which they are subject at 
the start of the movement of lever A® and do 
not become greatl}'distended at any time. It 
will thus be seen that the springs A® are in- 85 
tended mainly to actuate the lever and cam 
during the latter part of thMr return move¬ 
ments and to hold them in their normal posi¬ 
tions. The initial and also the main part of 
the return movements of the main lever and 90 
cam are caused by springs Figs. 4 and 12, 
stationarily attached at A" at one end and 
with their moving ends scijured to a cross¬ 
bar A*^ seated at its ends in arms A^®, se¬ 
cured upon a cross-shaft A*®, said shaft be- 95 
ing rocked with eachiftroke^the main lever, 
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until the stroke is nearly complete and to 
lessen the distention imparted to them the 
shock, noise, .and vibration occasioned at the 
end of the stroke are much lessthan has been 
5 the case heretofore. 

To avoid any possibility of actuating either 
the main lever"orthe answer-printing or total- 
. izing plunger B before the other of them has 
coini>letely finished its stroke, I provide suit- 
10 able interlocking mechanism adapted to auto¬ 
mat ically hold each of them stationary after 
the commencement of a stroke by the other 
until the latter fully completes its stroke an'd 
returns.to its normal i)08itiun. This iuter- 
15 locking mechanism is preferably constructed 
as follows: Iir front of the machine is a rock- 
shaft B', having at one end a projecting arm 
B*, which has a lateral stud standing under 
the ferfther B® of the plunger, as seen at Fig. 
ao 2, so that when the latter is pushed down by 
the operator a rocking movement will be im¬ 
parted to the shaft. At the other end the 
shaft carries a grooved cam B^, (best shown 
at Figs. 10 and 21 to 24,) having also a down- 
25 wardly-projecting point B®. Adjacent to this 
cam is an elbow-lever B®, (also shown in said 
figures,) attached to the shaft B^ and con¬ 
nected by a rod B® to a bell-crank lever B* 
(shown at Figs. 3, 5, and 6) find pivoted at 
30 B^®, and also having a lateral stud B^', lying 
in the path of a latch B**, pivoted at B^® to 
■ the cam and carrying a stop B^^ entering an 
opening in the cam and acting to limit the 
movement of the latch upon its pivot in one 
35 direction. • A spring B^® draws the latch to. 
its normal position. The elbow-lever B* has 
a laterally-projecting pin B*®, which in one 
position of the lever enters the groove of the 
cam B* and in another position of the lever 
40 encounters the point B*. 

With the construction above detailed the 
operation will be seen to be that when the 
main lever is depressed the latch en¬ 
counters the stud B“ and rocks the bell-crank 
45 B®, thereby imparting such movement to le¬ 
ver B® as will carry the pin B‘® from the po¬ 
sition shown at Fig. 2i.to that of Fig. 22 and 
in front of the cam projection B®, thereby 
locking the cam B®, so that its shaH cannot 
50 be rocked b}^ the plunger B. This locking 
action is maintained until the main lever and 
cam have returned to their normal positions 
by employing devices to hold the lever B® in 
the position ju|t described. 'Phese devices 
55 may consist of % catch-lever B’’, (see Figs. 3, 
5, and 6,) whichis pivoted between its ends, as 
at B^®, and whicji is rocked from its normal po¬ 
sition, (given atiiMg. 3,) in which it rides on the 
end of md B®, br a spring B‘® to its locking en- 
60 gagement wdth we end of rod B® as soon as the 
latter has moved far enough toward the front 
of the machine to allow the eate n todi'opa nd 
present its shoulder B^ to Ihe er. d of the rod. 
Theckteh is shown asthusetigagiugtherod at 
6«; Fig. 6; but the bell-crank B® is prefera>Iy 
moved a little beyond the extent uece.ssiry 
about engagement between thjse 


to bring 


parts, as seen at Fig 5. The main cam car¬ 
ries a pin B®S which soon after the cam be¬ 
gins to turn moves under the widened part 70 
B® of the catch and holds the catch posi-. 
tively in engagement with the rod during all 
the remainder of the downstroke of the main 
lever and during the major part of its return 
movement and until another pin B*®, also car- 75 
ried by the main cam, comes against the rear 
end B^ of the catch and forces the catch to 
release the rod. Upon the release in this 
manner of the rod the spring B®®, acting upon 
the elbow-lever B®, returns that levfer to the 80 
position shown at Fig. 21 and in so doing 
also carries lever B® back to its starting- 
point, .so that the lock against movement by 
the plunger is now withdrawn and all the 
parts are ready for another operation. As 85 
the main cam returns to its normal position 
the latch B^® yields siiflBeiently to permit it to 
pa.ss thestud B*^ without impartingany move¬ 
ment to the stud or its carrying-lever B®, and 
this movement of the cam precedes tn point 90 
of time the release of levers B® and B®. 

The locking of the main lever during tl^e 
operations of the answer-plunger is effected 
by the mechanism above described as follows: 

As already noted, the lever B® carries a lat- 95 
erally-projecting pin B^®, which in addition to 
its engagement with the point B® of the cam 
’B^ is also adapted to enter the groove of said 
cam when the latter turns with shaft B'. 
After the pin has thus entered the groove of ico 
the cam it will be obvious that the lever B® 
cannot move, inasmuch as the impulses im¬ 
parted to it by the main lever are calculated 
to carry the pin B^® downwanl, and any such 
movement will now be prev'euted by the outer 105 
side of the cam-groove. 

The interlocking mechanism described also 
assists in locking the answer-plunger during 
the operation of cancellation or setting the 
numeral-wheels at zero. For this purpose a 110 
hand-lever B-^*, (shown at Figs. 1,10, and 24,) 
the hub B®^ whereof is journaled on B’, is 
provided, and projecting from this same hub 
is an arm H*'®, (shown at B®^) Thi.s arm has 
a laterally-projecting pin B®®, which enters a 115 
slot B®® in a disk B®‘, fast upon the end of the 
numeral-wheel shaft C. In its normal posi¬ 
tion (givemat Figs. 1 and 21) this pin is in the 
slotand locks the numeral-wheel shaftagainst 
rotation. The arm B*^ laps over the lower 120 
limb of lever B®, bearing on it at B®®, so that 
when the lever B®® is actuated by the oper¬ 
ator pulling the lower end of the lever toward 
the front of the machine, preparatory lo a 
canceling operation, the lever B® will move 125 
with the arm B®®, and thus carry the piu B'® 
in front of the point B® of cam B'* and cause 
th(? I<>cklngt>f’ t he;iij.s\ver-2)luiiger, Theopeivi- 
tor MOW r(dHins the lever B^'’’ in the position 
to whieh it has just been moved fora limited 130 
lime, and the movement de.seribed as given to 
the arm B®® carries the pin B®® out of the slot 
B®®,so that the numeral-wheel suaft i.s released 
and fieetobe turned to any needed extent by 
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the kaob 15 **, Fig. 1, which is attached to 
shaft C, and also has a pin located e<*ceri- 
trically so it may enter the opening in 
disk After the cancellation is complete 
^ and upon th« release of the lever B-^® the t)Hris 
return to their normal positions under the 
power of spring B'^’. li will also be seen t hat 
the depression of the [)lungei' B, rocking of 
shaft B', and moving of cam B*, so as to bring 
lo the groove of the latter over t he pin B'®, thus 
locking lever B®against mov’ement, as before 
described, prevent also the operating of arm 
B^*, carrying the pin IF-*, so that through said 
pin B'-^-* and its engagement with the slot B®" 
15 thedisk B®‘and shaft Care also locked against 
being turned by the knob B'^l Were it not 
for the interlocking action of the pin B'® and 
the cam B^, having the groove and t)oint B®, 
a novice in the use of t he machine might tin- 
20 dertake to operate the plunger and main le¬ 
ver or the i)lunger and the canceling-knob 
simultaneously, and thus strain the vital 
parts of the machine. 

The numeral-wheels are shown atC', Figs.* 
25 13 to 20. Each is provided on one side with 
equally-spaced vpins or teeth C^, as shown at 
Figs. 13 to 16 , with which a pivoted spring- 
catch C®, adapted to prevent backward rota¬ 
tion, engjtges. Said teeth are also engaged 
30 by the pawl (J*, carried and actuated by the 
carrying-lever C®, pivoted at C® and receiv¬ 
ing motion from a spring C^, Fig. 8. This 
lever is formed b^’ bending a flat plate of 
metal into U form, as seen at Fig. 26 , the 
35 bent up vertical sides alTording bearings for 
the pivot C® and also for the attachment (»f 
the pawl 1 also form on one of these bent- 
up sides the stop projection C®, which moves 
into engagement with the pins when the 
40 carrying-lever actuates the wheel (see Figs. 
15 and 16 ) and prevents overrotation. One 
point of the bent-up side of lever C® is also 
bent laterally, so as to form a stop C*, which 
engages the spring-latch C‘®. This latch by 
45 meansof thisengagemeiitacts to hold the car- 
rj'ing-lever back from its o[)erative position 
during the intervals between the carrying 
operations and until the cam C“, attached to 
the numeral-wheel, strikes the upper end of 
50 the catch and releases the lever, so it may 
yiehl to spring The lever C* is forced 
l)ack as hereinafter described. For each nu¬ 
meral-wheel there is also provided a brake- 
lover C'-’, pivoted on the same cross-shaft 
55 as the latch C'®. It bears against the inner 
surface of the rim of l he wheel, and its nor¬ 
mal position is indicated at Figs. 10 ami 20. 
When the main hand - lever j>()erates and 
causes the ro(fkingof lever B®, the latter I'ocks 
60 also the angular shaft B^ upon the end of 
which said lo\to- B® is snpiioiteil, and thi?* 
shaft is pi'ovidiMl wiih a shouhhir C’’ on its 
under surface, which engages the point 10“* 
upon the liraki'. In its normal [)osition the 
65 shaft bears against I he brake, as seen at said 
figures, and keeps the latter out of action; 
blit wlicn sail! shaft is r<Md<cd it. moves away 


from the brake and allows the latter to bear 
against the wheel in obedience to its spring 
C‘®, so that \ he brake is in operation to steady 70 
the wheel dui ing the time the wheel is usually 
actuated by power from the main hand-lever. 

In the canceling operation I also provide 
means for positioning all the carrying-levers 
at a uniform distance from and quite close 75 
to tlie numeral-wheels, so that tiny will have 
a v'ery short distance to move before engag¬ 
ing the wheels and will actuate the latter in 
their proi»er successive order. I have been 
led lo introduce this feature, because at the 80 
lime of the canceling operations some of the 
levers are apt to be in their outermost posi¬ 
tions (shown at Fig. 13 ) and others in inter¬ 
mediate positions—as, for instance, that 
shown at Fig. 15 . When in the outer posi- 85 
tions, they have a considerable distance to 
move before engaging the wheels, and such 
movement delays their action somewhat as 
compared to such carrying-levers as are in 
the intermediate position, so that they are 90 
liable to operate the wheels out of their proper 
order. This positioning of the levers is 
brought about as follows: When the opera¬ 
tor moves lever B’® preparatory to canceling, 
he moves it far enough at least to carry the 95 
arms C’®, extending down from shaft B^, to a 
position intermediate of the positions given 
at Figs. 13 and 16 , and which will allow all 
the carrying-levers when released to move up 
against sai<i arms and into close proximity to 100 
their operative positions. This movement of 
the lever B^® should also besufficient to carry 
the j)in IV^ out of slot B*®, so that as soon as the 
operator turn.s the numeral-wheel shaft said 
pin will ride on the edge of the disk B®‘. The 105 
disk will now by its engagement with the pin 
and through the medium of the intervening 
mechanism control the arms C^® and retain 
them in the intermediate position above de¬ 
scribed even if the oi>erHtor should release le- 110 
ver B^®. The latches C'®of such of the carry¬ 
ing-levers as at the time iiiaybe back in their 
normal positions are now released, as follows: 
Upon the end of shaft isan arm adapt¬ 

ed to rock the .same. The free end of tliis arm 115 
rides upon the edge of a cam C‘®, carried by 
the disk B®‘, and is held to the same by a 
sju-iug C®. The shaft C”'* carries transverse 
pins C^, bearing upon the |K)rtion C^‘ of the 
latches C® which extends in front of said 120 
shaft. The cam allows the arm to remain 
normal duiing about half its revolution and 
rocks Ihe shaft shortly before the numeral- 
wheels are nmved into the zero position, and 
sindi ro<*king causes the release of all the 125 
latches which a?’e in action ».t the time, so 
that the carrying-levers of such latches may 
then .swing up Hgainsl the aViiis C® (which 
Hie now in the intcnne«liH<% position de- 
scril>ed) and int») ad vaniageoUH positions for 130 
opei'ation. At the iMUiclu.sion of the cancel¬ 
lation the slot B'^is pieseiiiod to the pin \Vi\ 
which under the j>ower of spr'tig B is forced 
into the. same, theridiy allowing the meking 
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of shaft sulficiontly to carry the anus C'® 
back to the position of Fig. IG and pennit- 
.1 ing the carrying-levers to act. The carry- 
ing-levor ^lfter it has acted on the wlicel will 
5 be brought back to its normal position by tlie 
arm C'’ and shaft B' and into position to be 
again engaged by the latch at the next 
following rocking of said sliaft. 

Theoperatingof the rock-shaft B‘, by which 
lo the carrying-levers are cofitrolled in my pres¬ 
ent invention, is devolved upon the lever B** 
and latch B'^, carried by the main cam and 
the catch-lever B^^ I <leem this me<dianism 
much better for tin* purpose than that de- 
15 scribed in my Patent No. 508,021 becausi? it is 
much more easily adjusted and is less likely 
to get out of adjustmetit. It also insures a 
uniform quick action by the carrying-lcveis 
under all conditions, whereas in the patented 
20 construction they would sometimes move 
slowly and sometimes quickly, depending 
upon the varying speed of the main lever in 
returning to its normal position. 

The keys are shown at 1 ), Fig. 0, and the 
25 channel-bars of the vibrating frame, to which 
the keys are coupled by the latclies 1)^, are 
shown at 1 )'. The vibrating frame is sup¬ 
ported on and acduated bycianks D-' and I)*, 
receiving motion from shaft A‘‘and connected 
30 together upon one side of the machine by 
cranks and Imr D'’’. The .shaft is rocked. 
by power from the cam A', it having an arm 
D’, provided with a pin I)^, working in the 
slot D” of the cam. The keys pass through 
35 or in proximity to the .segment-levers D’^', 
which mesh, with pinions D", and thereby ac- 
t uate the uumeml-whcels and engage the same 
by means of the graduated shoulders 
formed in the S-ems of the keys. The bars 
40 and cross-wires of the frame for releasing the 
keys from the latches of the vibrating frame 
are shown at D’* and D'‘, the arms upon which 
said frame moves horizontally in the perform¬ 
ance of its releasing function at and I)’^ 
45 the shaft carrying said arms 1)'’ at D”, the 
retracting-spriug at D'”, the crank-arm rock¬ 
ing said shaft D'* at the pin on .said crank- 
arm at the spring-latch which encounters 
said pin when the vibrating and releasing 
50 frames move down at and at 1)-’^ the pin 
carried by the crank-arm J>^" and normally 
holding the latch out of operation, as at P'ig. 
5, the acting position of the latch being shown 
at.Fig. G. In the latter position the laUth 
55 serves as the ffames move upward to detain 
the end of cran|c-arm and t.hu.s causes the 
l ocking of shaft and t he horizontal releas¬ 
ing action by tjie releasing-frame. Tln^con- 
struction shovxii of these parts does not differ 
60 materially frori that given in my Patent No. 
r)G.Sj() 2 l. One of the springs for lifting the vi¬ 
brating frame is shown at I)'^‘. 

With each uumeral - wheel a stop-lever F 
(shown at Fig.s. 8 and 0 and also at Fig. 27 ) is 
65 provide<l. They are pivoted at K', are nor¬ 
mally held out of action by siirings F^ and 
are attached to the vibrating frame by twooi* 


more slotted bars and cross-rod E*. In 
Fig. 8 the lever shown is in its normal posi¬ 
tion, and in Fig. 9 it is shown as in action. In 70 
my said patent the stop-levers were independ¬ 
ent of each other and each was refracted solely 
by the power of its own spring; but I now' 
unite them by means of the cross-rod E^, 
w hich passes through all of them, and thus 75 
avoid any danger of any one sticking in its 
return action, because all the springs E^ act 
upon the united series of levers at the same 
lime and unusual friction on any one would 
not hold a stop against the united action of 80 
all the springs. The stop-levers E are oper¬ 
ated when the plunger B is brought into 
use, one purpose of tTieir employment being 
to hold the wheelsstationary during the print¬ 
ing of the answers, and they are depressed 85 
b}’ [)ower from the plunger as follow’s: The 
shaft B’, already mentioned, extends across 
the machine and is angular in cross-.section, 
as seen at Fig. 8, and also arranged directly 
over the ends of the stop-levers. From its 90 
‘shapeand location it is adapted when rocked 
by the answer - plunger to^orce the series 
of stop-levers into action. The stop-levers 
are also throw’ii into action by the vibrat¬ 
ing frame at the conclusion of the down- 95 
ward st roke of .the frame, as w ill be under¬ 
stood from Fig. 9 , and they are thus enabled 
to hold the wheels stationary during the 
pi’inting operations taking place w'ith each 
stroke of the main lever. Of cour.se they do 100 
not assume control of the wheels until after 
the latter have been actuated by the segment 
and carrying levers. The shaft IV also car¬ 
ries a cam F at the plunger side of the ma¬ 
chine, (see Fig. 2 ,) whose office it is to impart 103 
a slight longitudinal motion lo a shaft F'. 

This shaft is identical in construction and 
function with the shaft K® of my said patent 
and needs no further description here. To 
ov’ercome the friction upon shafts IV and F', no 
which may tend to obstruct their retiii'u to 
normal position, I find it desirable to pro¬ 
vide the lever F^, which is depressed by the 
plunger and is returned by spring - pow'er, 
with an upward extension F^, setting close 115 
under the arm B"^ or its lateral stud. This 
extension carries the retracting pow’erof the 
lever F-^ to the arm IV and insures a positive 
return of the shafts B' and F' to their starting 
positions. 120 

In the machine of my Patent No. 568 , 021 . 
the return stroke of the main lever was at¬ 
tended with some noise, w’hich wdiile slight 
was nevertheless sometimes objectionable. 

I find much of this can be overcome by lim- 125 
iting the return stroke of lever IV by means 
of a toggle G G', attached to said lever at one 
end and io a stationai-y point G'at llu; other 
end, the toggle being adapted to prevent 
actual contact between its stud 1 V‘ and the 130 
main cam at the end of the return stroke. 

'idle toggle is kept with its center joint below 
the dead-center by a lever and spring G^. 
i Each .segment-lever cai ries a bar or lever 
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H, (shown at Fijr. 7 ,) oxten<linjir (iownwarfily 
and nMvwjiidly an«l pivotally iinire<l to the 
segment-lever. At its lower end it passes he- 
tw'een guides H' H***. A shoulder H® on the 
5 under side of the bar engages with a stud H*, 
carried upon the lower end of an elbow-lever 
11 ®, pivoted at H®. The descent of the seg¬ 
ment-lever causes a limited rocking of lever 
H®, (the engageinent between the stud IF and 
lo lever H® being qui(;kly broken,) which car¬ 
ries its upper end inward. The lever H® has 
an elbow-like projection the upper [xtint 
of which engages the cross-bar of a swinging 
frame H®, secured to a nick-shaft H'®. The 
15 downward motion of frame H® carries its 
cross-bar into the inclined slot H*®of the elbow' 
projection, and this causes the upper ex¬ 
tremity of the lever to bear against the pawl 
IF® of the printing-hammer correspond- 
20 ing to the segment-lever. The movement 
of the frame H® is received from the main 
cam through the medium of a slotted lever H^®, 
a pin H^® working in the slot and attached to a 
crHink upon the shaft In order to 

25 hold the swinging frame H® stationary in its 
lower position until the proper time arrives 
for it to move up, and thus avoid the creation 
of undesirable friction belw'een the bar H ancK 
its guides, such as might be caused if the }e- 
30 ver H® began to move prematurely, I employ 
a detent IF®, mounted upon a rock-shaft H‘® 
and held toward the swinging frame by a 
spring 11 ^. The detent has a triangular pro-’ 
jectioii H"*', which sets over the frame II® 
35 when in its low er position and yieldingly holds 
the frame down; bnt its sloping side does not 
absolutely prevent the frame from rising at 
the proper time. The detent yields when the 
frame moves down, as will be readily under¬ 
go stood. The slotted lever H*® is adapted to 
act upon ihecrank H’^ateachendof itsstroke. 
The lever 11 ® returns to its starting position 
under the power of spring IF®. 

The segment-levers are each connected by 
45 lient rods J to pivoted type-heads J', which 
are presented in front of the hammers 
the position of the type-heads being deter¬ 
mined, as in my previous patent, by the ex¬ 
tent of the depression given the segment-le- 
50 vers. The ink-ribbon X is controlled by the 
spools J® J® and guides and J® and moves 
horizontally past the printing-center, and the 
paper upon which the numbers added and the 
answers are recorded or printed moves verti- 
55 cally past said center, being fed by rolls J’, 
J®, and J® and guided by guides J’® and J". 

The hammers are different from those of the 
patent, each being now made with the head 
Hi 4 a scfiarate fi'oin the rest or main body of 
60 the hammer. My object in this feature is to 
soften the blow against the type and allow 
the hammer to drop back a little from the 
paper immediately after striking, the heatl 
being act uuumI by t he spring 11'^'’ and being 
65 liingtMl 1,0 the hhiiio shaft widish supports 
body portion of the liamiiiers and Inniig 
also adapted to bear upon the body at. ll'*", 


and thus to give the body the impulse or mo- . 
tion ne(?essary to carry it against the type, 
but being itself arrested by a->sfcop rod H*®®, 70 
extending transversely of the series of ham¬ 
mers, before the hammer reaches the paper. 

The conter paper-roll .F is adapted to be 
actuated by hand when iiecv*ssary through 
the medium of the thumb derice K, and it is 75 
also actuated automatically by means of.the • 
pawl K', pivoted ufion the Slotted lever A^® 
and a ratchet-wheel K®, borne upon the jour¬ 
nal of said roll. A sprintr TC® lends to force 
the acting end of the pawl agsiinst the wheel 80 
at all times. This pawl at. ^ach movement 
of the main cam carries the wheel one notch 
in the direction required for feeding the pa¬ 
per, and it is adapted to feed in that direction 
only. It is released at the.couclusion of each 85 
operation upon the wheel by the contact of 
the tooth next following the one last engaged 
with the undersurfaceof the pawl. Asshown, 
this under surface is rounded or curved, so 
that when the pawl is in its normal position 90 
(shown at Fig. 3 ) said under surface forms an 
arc substantially concentric with the ratchet, • 
and conseqnentiy the ratchet-teeth can move 
along this uptler surface so long as the pawl 
18 in that position without engaging the pawl 95 
and without affect ing it in any respect except 
draining it from fresh engagement. By this 
eonstructiqn the ratchet is left free to be 
turned in eithbr direction by the band device 
K until the nextactuation.of lever A^® occurs, 100 
when the position of the pawl will be changed, 
so that it w'ill then engage the ratchet during 
the first partof the upward mov'em^ntof the 
lever. 

In order to insure perfect uniformity in the 105 
intermittent movementsof the ratchet-wheel, 
as well as for the purpose of holding it and 
the roll stationary between movements and 
for preventing overrotation, I apply to the 
wheel a dolly-roll K®, supported in a swing- no 
ing frame K*and impelied tow'ard the ratchet- 
wheel by the spring K®. This roll is of such 
dimension as enables it to center itself in the 
spaces between the teeth of the wheel, and it 
bears against the w'heel with such force as to 115 
insure a correct positiouing of the wheel at 
the conclusion of each movement in case it 
has turned too far or not far enough. This 
dolly-roll does not prevent backward move¬ 
ments of the ratchet, as its large diameter 120 
enabl^'^t to ride readily out of the tooth- 
spaces. 

The paper-guide J'*’ is hinged, as shown at 
J^®, and is swung by means of the spring-arms 
J’®, hinged upon the shaft A^®, against the 125 
paper at the proper time to clamp and hold 
the paperand insure the latiei* Vieiiig In proper 
position lo secure a good impression. 'Ihe 
normal [xisition of both the guide and the 
spring-arms is shown at I'ig* 7 , the arms Ih^- 130 
ing held ont, of ae/t ioii by the Hwiiigliig bar .1 
w hose main function is t.he lifting of the hum 
iners after printing 'The hxi' •!"* iNHUpporl 
ed ill ariiiH A", wlileh iil'^t M'**! »n Miaft A*' 
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«!id controlled by the springs A’® in one di¬ 
rection and in’thtother direction by the crank 
A^’^^^and connecting-bar A^s upon one side of 
the mHchine and by the lever joined to 
5 the plunger lever F*, and the crank F® upon 
the other side of the mnchine, and the bar is 
moved out of the way of the hammer in all 
the printing operations before the latter are 
released by their pawls, and this allows the 
lo spring-arms just mentioned to act upon the 
paper seasonably in advance of the printing. 
.1 he guide is mored t)at*k after each printing 
operation by a suitable spring J^, Fig. 7. 

In addition to the features above described 
15 the drawings show a number'of other fea¬ 
tures, such as the double-pointed pawl L, 
acting on the serrated or toothed edge of the 
main- cam and acting to prevent partial 
strokes of the main lever, the inverted-T- 
20 shaped lever M,corresponding in, function to 
ine lever E of my said patent and adapted 
when moved one way to release the keys and 
when moved to its limit in the ot her direction 
and locked to canse the repeating of thenum- 
.-.5 her represented by the set-keys, the pawl N, 
attached to lever A’®, and the ratchet N', con¬ 
nected to the ink-ribbon spools and serving 
to actuate the latter thru ugh proper interven¬ 
ing mechanism; O, the springs for lifting the 
3c segment-levers; P, the springs for lifting the 
keys; Q, the slop for limiting the return 
stroke of the maiu leve:* and cam; R R, the 
o[»enings in the main cam, whereat the main 
lever is attached thereto; S, tlie adjust.able 
35 frame whereby the tension of the hammer- 
springs is regulated, S', the s<jrew for effecting 
the adjustments thereof, T, the arms, and T' 
the springs forr o[)erating the segment-levers 
tit the time of printing the answers; but none 
40 of these devices or mechanisms are independ- 
_ent ly new, b'nt are fully described in my pre¬ 
vious patent, and consequently I do not elabo¬ 
rate the description thereof. 

While I have described the parts A’, B”, 
45 and D® as studs, it will be understood that for 
xhe avoidance of friction they are all sur¬ 
rounded by freely-revolving rolls and are 
what many machinists call “dolly-rolls.” 

I claim— 

50 1. In a priming and calculating machine, a 

main actuating-lever, in combination with a 
spring for imparting return strokes to the le¬ 
ver, and a reinforcing-spring acting on the 
lever, during th© concluding portion only of 
55 the strokes, substantially as specified. 

2 . In a priritingand calculating machine, a 
hand-lever for actuating the calculating and 
printing mechanisms, in combination with 
said mechanising, a spring for actuating the 

60 lever in its return strokes, and a reinforcing- 
spring acting on the lever during the^con- 
ejuding portion only of the strokes, substan¬ 
tially as specified. 

3 . In a printing and calculating machine, a 
65 main actuating-lever, in combination with a 

spring for imparting return strokes to the le¬ 
ver, of a reinforcing-spring acting on th© le¬ 


ver during the concluding portion only of the 
strokes, and means for holding said reinforc¬ 
ing-spring out of action during the initial 70 
part of the strokes, substantially as specified. 

4 . In a printing and calculating machine, a 
maiu actuating-lever, in combination with a 
spring for imparting return strokes to the le¬ 
ver, of a reinforcing-spring acting on the le- 75 
ver during the concluding portion only of the 
strokes, and means for limiting the disten¬ 
tion of said reinforcing-spring, substantially 
as specifieil. 

5. In a printing and calculating machine, a 80 
main actuating-lever, in combination with a 
spring for imparting return strokes to the le¬ 
ver, of a reinforcing-spring acting on the le¬ 
ver, during the concluding portion only of the 
strokes, and a lever A® to which the rein- 85 
forcing-spring is attached, and which serves 
to hold the same out of action during the in¬ 
itial part of the strokes, substantially as speci¬ 
fied. 

6. In a prjnting and calculating machine, a 90 
main actuating-lever, in combination with a 
spring for imjiarting return strokes to the le¬ 
ver, of a reinbu’cing-spring acting on th© le¬ 
ver during the concluding portion only of the 
strokes, a pivoted lever A® having an arm A* 95 
controlling said reinforcing-spring, the cam 
A', and pin A"*, substantially as specified. 

7 . Thecombinaiion with the main lever and 
a lever B® actuated thereby and having a pin 
B‘®, of the answer-printing plunger, and the 100 
cam actuated by the plunger and engaging 
said pin, substantially as specified. 

8. The combination with the main leverand 
a lever B® actuated thereby and having a pin 
B^®, of the answer-printing plunger, and the 5 
cam B^ having a groove receiving said pin and 
a point B® engaging the pin, substantially as 
specified. 

9 . The combination w ith the main leverand 
the answer-printing plunger, of the cam B^ tio 
constructed essentially as described and con¬ 
trolling the plunger, a'nd a device engaging 
with said cam and controlling the main lever, 
substantially as specified. 

10 . The combination w’ith the main lever 115 

and answer-printing plunger, of cam B^ con¬ 
trolling the plunger and lever B® controlling 
the main lever, and means for locking th© le¬ 
ver B® in engagement with the cam, substan¬ 
tially as specified. 120 

11. The combination with the main lever 
and answer-printing plunger, of cam B^ con¬ 
trolling the plunger and lever B® controlling 
the main lever, and catch-lever B^^ for lock¬ 
ing the lever B® in engagement with the cam, 12:5 
substantially as specified. 

12. The combination with the main lever 
and answer-print ing plunger, of cam B^ con¬ 
trolling the i)lunger and lever B® (mntfolling 
the main lever, and a device for locking the 132 

! lever B® in engagement with the cam, such 
device being released at the end of the return 
stroke of the main lever, substantially as 
specified. 







13 . The coin hi nation with the main lever 
and answei'-pi iniinj; plunger, of cam B* con¬ 
trolling the plunger and lever B® coni rolling 
the main lever, and a device; for locking the 

5 lever B® in engagement with the cam, such 
device being released by the power actuating 
the main lever in its return stroke, substan¬ 
tially as specified. 

14 . The combination with the main lever 
lo and answer-printing plunger, of cam B/con¬ 
trolling the plunge.!, and lever B* controlling 
the lever; and the spring catch-lever B^'^ for 
locking lever B®and released by the main cam, 
substantially as specified. 

5 15 . Thecoinbination with thi?answer-print¬ 

ing mechanism and means for settintr the nu- 
erai-w’heels, of a device for controlling said 
mechanism, a device engaging .said control¬ 
ling device, and means for li^^ding said last- 
2) mentioned device in engagement with said 
controlling device during the setting opera- 
. tion, substantially as specified. 

1 ( 5 . The combinat ion with the answer-print¬ 
ing mechanism and means for setting the nu- 
25 meial-wheels, of the cam B* controlling said 
mechanism, the lever B® engaging with said 
cam, and means for holding said lever in en¬ 
gagement with ihe<*am during the setting op¬ 
eration consisting of the arm controlling 
50 said lever B®, the pin B'^^and slotted disk 
on the numeral-wheel shaft, substantially as 
sp(*cified. 

17 . The combination with the numeral- 
wheel shaft and nteans for actuating the lat- 

',5 ter, of the slotted disk B®‘, the haud-leV^er B^® 
having arm B^® anti pin B^®, the latter nor¬ 
mally in the slot of the disk and adapted to 
be moved out of the slot and to ride on the 
edge of the disk during cancellation, substan- 
40 tially as specified. 

18. The combination with the normally- 
locked numeral-wheel shaft,theanswer-print- 
ing mechanism and means for locking the lat¬ 
ter during the operation of the former, of 

15 means for re* ‘asing the lock upon the shaft, 
and means for actuating the shaft, substan- 
tiall3^as specified. 

19 . In a calculating-machine, a carrying- 
lever consisting of a U-shaped piece of metal, 

so the bent-up sides forming bearings and one of 
them also forming the stop projection C®, sub¬ 
stantially as specified. . 

20. In a calculating-machine, a carrying- 
lever consisting of a U-shaped piece of metal, 

5' having the stop projection C® formed upon one 
of the bent-np8ides,snbstantially as specified. 

21. In a calculating-machine, a carrying- 
lever consisting of a U-shaped piece of metal, 
having the latch-stop C® formed upon one of 

tilt no as soecificd. 

^2. iij a caiculHting -t<ir»c>ii 4 ne, a carr3’iug- 

lever consisting of a U-shaped piece of metal, 
having the stop projection C® and latch-stop 
C® fonne<l upon its bent-up sides, substan- 
-5 tially as specified. 

23 . The ^combination with the numeral- 
wheels of spring brake-levers bearing against 


the inner surface of the wheel-rims, the an¬ 
gular rocking .shaft serving to hold the levers 
normally out of action, and means for rock- 70 
iiig said shaft at proper times so as to release 
the levers, siibstanliall3' as specifieil. 

24 . The comhinHli"H with the numeral- 
wheels of spiing brake-levers, bearing against 
the inner surface of the wheel-rims, the an- 75 
gular roekitig shaft acting normally to hold 
the levers out of action, means for rocking 
said shaft, and infansfoi r»*iaining the shaft 

in the releasing position, substanliall}’ as 
specified. 80 

25 . In acalculaling-machiue, thecombina- 
li<»n w'ith the carrying levers and their de¬ 
tain ing-latches, of the rock-shaft acting to 
release said latches, the faiu C^® upon the nu¬ 
meral-wheel shaft, and the arm attached 85 
to the rock-siiaft and riding on said cam, sub¬ 
stantially as specified. . 

26 . The comoination with the numeral- 

wheels and' means for act nating them in can¬ 
celling, of the carrying-levers, the latches 90 
controlling the carrying-levers, the rock-shaft 
for releasing the latches, the cam C*® oh the , 
numeral-wheel shaft, and the arm at¬ 
tached to the rock-shaft and riding on said 
cam, substantially as s{)ectfied. 95 

27 . The combination 'with the carrying-le¬ 

vers of the rock-shaft B’, the arras carried by 
8ai<l shaft and controlling the positions of the 
levers, and means for operating said shaft, 
substantially as specified. 100 

. 28 . The combination with the answer-print¬ 
ing plunger knd the lever having an up¬ 
ward extension F®, of the shaft B' having 
arm B"^ receiving impulses in both directions 
from the plunger and lever, substantially as 105 
specified. 

29 . The combination with the shafts B'and 
F', of the answer-prirtting plunger, the arm 
B®, cam F and lever F^, having extension F®, 
substantially as specified. 

30 . The combination with the numerrfl- 
w'heels, of stop-levers E, one for each wheel, 
springs for lifting said levers, and a cross-rod 

tj'ing the levers together, substantially as 
specified. “5 

31 . The combination with the main cam, 
aud lever B®, of the toggle for controlling said 
lever and preventing noisy contact with the 
main cam, substantially as specified. 

32 . The combination with the main cam, of 20 
the lever B® returned to its normal position by 
spring-power, and the toggle for limiting the 
return movement of said lever, substantially 

as specified. 

33 . The combination with the main cam, of 125 
the lever B® returned to its noi^i^ ^ition b}’ 
soring-power, th e tog gle 

, turn movement or^la*Tev6r, and a spring G 
acting to keep said toggle in acting position, 
substantially ^ specified. 130 

34 . The combination with the swinging 
frame H®, the lever 11®, and the devices actu¬ 
ating said lever, of a spring-detent acting on 
said frame, substantially as specified. 
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35 . Tho combination with tlie swingiii*? 
frame IP, the lever II’’' controlled by said 
frame, the lever H receiving motion from the 
se^ffuent-levor, and jrivin^ motion to lever 
5 IP, and the fjuides between whicli .said U ver 
II moves, of the detent IP"^, substantially as 
specified. 

3 f 5 . The combination with the levers IP, and 
the swin.i^ing frame IP, of a detent acting to 
ro prevent premature movement of said levers, 
such deUmt having a triangular projection 
which adapts it to yield and allow the frame 
to move at proper tiines,substantially as speci- 
'fied. 

r5 37 . The calculating-machine, having type 
and hammers for impressing the paper against 
the type, said hammers having hinged lieads 
made separate fwm the bodies, actuating- 
springs attached to the heads, and means for 
20 arresting the heads before the hammers can 
make the impressions, substantially as speci¬ 
fied. 

38 . In a machine for printing numbers, the 
combination with the type, of swinging hani- 

-’5 rners having their heads made separate from 
their bodies, springs attached to the heads 
and through theni actuating the bodies, and 
means for arresting the heads before the mak¬ 
ing of the impressions, substaniially as sp(‘ci- 
30 tied. 

39 . In a machine for printing numbers, the 
combination with the type, of swinging ham¬ 
mers composed of hinged heads and hinged 
bodies, the actuating-springs being attaclied 

55 to the heads and the heads adapted to actu¬ 
ate the bodies, and means for arresting the 
heads before the completion of the stroke, suli- 
stantially as specified. 

40 . In a maehiiie for printing numbers, a 
40 printing - hammer made in two parts and 

hinged together, one part receiving the actu¬ 
ating power and imparting it to the other, and 
being itself arrested before the making of the 
implPession, substantially as specified. 

45 41 . In a machine for printing numbers, a 

{ 


printing-hammer consisting of a liead and a 
body made separate and liinged upon the 
same shaft, the head bearing upon the body 
and receiving the power for making the im¬ 
pression and imparting it to the body, and 50 
means for arresting the bead, substantially 
as specified. 

42 . The combination with the paper-roll 
and its rateliet, of a pawl for actuating the 
ratchet, said pawl being shaped to ride idly 55 
on the ratchet when in its normal position 
and to engage when moved from its normal 
position,- substantially as specified. 

43 . The combination with the paper-roll 
and its ratchet, of a [lavvl for actuating said 60 
ratchet, and a movable support for the pawl, 
the pawl engaging the laU'.het when the sup¬ 
port moves from its normal position, and at 
other times riding idly thereon, substantially 

as specified. 65 

44 . The combination with the carrying-le¬ 
vers and the rock-shaft for controlling them, 
of means for rocking said shaft consisting of 
a lever connected to the shaft, a latch oper¬ 
ating said lever, and an oscillating device car- 70 
r3nng the latch, substantially as specified. 

45 . The combination with the carrying-le¬ 
vers and the rock-shaft for controlling them, 
of means for rocking sai<l shaft consisting of 

a lever corinected to the shaft, a latch oper- 75 
ating said lever, the cam carrying the latch, 
and means for temporaril}^ locking lever B** in 
the position to wliich it is moved b.y said stud, 
substantially’ as si)ecified. 

43 . The combijiatioii with the earrying-le- 80 
vers and rock-shaft controlling the same, of 
mechanism for rocking said shaft, and means 
for holding the shaft in the position to which 
it is moved the rocking mechanism, sub¬ 
stantially as specified. 

DORR E. FELT. 

Witnesses: 

h^DVV. S. Evarts, 

Lewis E. Curtis. 
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DORR E. felt, of CHICAGO, ILLINOIS. 

CALCULATINQ-MACMINE. 
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SFEOIFIOATION forming pdrt of Letters Patent Na 671,109, dated April 2,1001. 
Anplicatlon filed October 2A, 1900. Serial Ko. 34,208. (No model.) 


To all whom it may concern: 

Beit known that I, Dorr E. Felt, a citizen 
of the United States, residing in Chicago, in 
the county of Cook and State of Illinois, have 
5 invented a new and useful Improvement in 
Calculating-Machines, of which the following 
is a specification. 

This invention relates to improvements in 
calculating-machines, and is intended to 
lo adapt such marines to be. used in making 
calculations in British money. 

The invention has been devised more espe¬ 
cially for use in the class of machines hereto¬ 
fore devised by me and which have been ex- 
15 tensively marketed and are generally known 
as the ‘‘comptometer” and the “oompto- 
graph.” * *' 

The invention consists in the novel con¬ 
struction of parts and devices and in the novel 
ao combinations of parts and devices hereinaf¬ 
ter set forth, and its nature will be understood 
from the accompanying drawings,' in which— 
. Figure 1 is a partial plan of a comptometer 
provided with my present improvement. Fig. 
»5 2 is a longitudinal vertical section. Figs. 3, 
4, and 5 are enlarged partial vertical sections 
showing the parts in different positions. Fig. 
6 is a partial front elevation. Fig. 7 is a per¬ 
spective of the carrying-pawl for carrying the 
30 shillings tothe pound-column. Fig. 8 shows 
this pawl and ihe supplemental wheel where¬ 
by it is prevented from acting upon the unit- 
pounds wheel except at alternate actuations. 
Fig. 9 is a perspective of one of the numeral- 
35 wheels and its carrying-lever. 

In said drawings, 10 to 15, inclusive, repre¬ 
sent the numeral-wheels, 10 and 11 being, re¬ 
spectively, the pence and shilliugs wheels, 
and the others representing the pounds. 
40 Each is accompanied by its own row of oper¬ 
ating-keys, all of which are designated by 16, 
there being eleven keys for operating the 
penoe-wheel, which is provided with twelve 
indicating spaces or figures, ten keys for op- 
45 erating the shillings-wheel, and nine keys for 
operating each of the pounds-wheels. The 
shillings-wheel and the pounds-wheels are all 
divided into ten spaces numbered from “ 1 ” 
to “ 0 ”, successively. Each series of keys and 
50 its numeral-wheel are combined with a vi¬ 
brating segi^ent-lever 17, whereby the keys 
may operate the wheels, and these levers 


carry teeth on their segmental ends which 
mesh with pinions 18 .and through such pin¬ 
ions actuate the numeral-wheels^ the pinions 35 
being connected to the numeral-wheels in any 
suitable way—as, for instance, by disks 19, 
fast to the pinions,the pawls 190,carried by the 
disks, and the ratchets 191, engaged by the 
pawls and joined to the respective numeral- 60 
wheels by pins 192. These pins are eqni- 
spaced and agree in number with the number 
of spaces into which the wheels are divided, 
so that the pins may receive the impulses of 
the carrying-levers, and thus form part of the 65 
carrying mechanism. The strokes imparted 
tothe segment-levers by the keys are gradu¬ 
ated according to the power of the keys in 
the usual manner. 

With each of the numeral-wheels except 70 
the highest is a carrying-lever, that for car¬ 
rying from the penoe-colninn to the shillings 
being shown at 20 , that for carr 3 dng from the 
shillings-column to the units of pounds being 
shown at 21 , and .the others for carrying from 75 
the one-pound column to the next column 
above not being shown. All the levers are 
alike in construction, but lever 20 carries 
when the pence-wheel reaches or passes “ 12 ,” 
while all the others, except lever 21 , carry 80 
when their respective wheels reach or pass^O.” 

The levers are made much like the lever M of 
my Patent No. 371,476 of October 11, 1887, 
are pivoted on the rod 23, and are ^actuated 
by springs 24, in which the necessary power 85 
is stored preparatory to each carrying oper¬ 
ation by the cams 25 on the numeral-wheels, 
such cams acting through the medium of arms 
26 on the levers to force the levers backward 
gradually,and thus distend the springs. Each 90 
lever is provided with a pnsh-pawl 27,engag- 
ing pins 192 of the numeral-wheel next higher 
in order, and this pawl is pivoted tothe lever 
and provided with a spring pressing it down 
on the pins. The springs 24 act as soon as the 95 
arms 26. pass off the highest part of cams 25. 

With lever 21 , which carries the shillings 
to the lowest or unit column^of pounds, I em¬ 
ploy an auxiliary device, which is actuated 
by said lever each time the wheel 11 reaches 100 
or passes “ 0 ,” but which prevents the lever 
from moving wheel 12 excipt at alternate 
actuations r* the lever. In other words, the 
auxiliary device prevents any carrying of 
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shillings to poandsjexcopt at each second ro¬ 
tation of the shillifgs-wheel, and this is the 
principal function Of the device. In the pre¬ 
ferred form the device is a rotatable disk 30, 

5 arranged on the n|lper end of a stationary 
'support 31 betweoni wheels 11 and 12, and its. 
periphery iaciit to form sev'oral series 
composed of projections 32, number-spaces 
33, and notches or|blank spaces 34, all rela- 
lo tively arranged ftS shown. I prefer to di¬ 
vide the periphery (into four such series, in 
which case the disi will have eight positions 
and should be’proiided with eight holes to 
receive the overthfow-preventing spring-de* 
15 tent 35, also moanied on the support 31-. Co^ 
operating with thcNdisk 30 are two pawls 36 
and 37, both attaofied to or formed on the 
push-pawl 27 of levjer 21 . One of these pawls 
36 is notched and {^ejects in advance of pawl 
90 37, and the latter ^ also located laterally of 
pawl 36, being formed by bending over or 
doubling the met-^l of the push-pawl. The 
number-spaces ars preferably marked with 
the figure ** 1 ,” ashbown, so that when they 
35 come in proximityto the shillingsrwheel that 
figure may be read with such one of the fig¬ 
ures on the wheel jas is at the sight-opening 
of the machine, th|ns indicating that the s.hib 
lings registered ini the machine number, say, 
30 fifteen or other number in excess of ten. 

The operation.o^ the Auxiliary wheel and 
the pawls 36 and 37 is as follows: The disk 
30 is so located th^t the projections 32 move 
into the path of the notched pawl 36, so that 
35 the latter both engage and ride on said-pro¬ 
jections. When the pawl is positioned on 
one of the projections 32, ft will at the next 
following actuation of the carrying-lever by 
V itsspringimpartaone-eighth turn to the disk, 

40 and the projection at the same time prevents 
theilawl from falling low enough to enable 
pawl 27 to engage the pins 192, so that no 
carrying of the numeral-wheel occurs at the 
movements occurring while the pawl rides on 
45 projection 32. The eighth of a turn given tke 
disk by the pawl 36, as stated, leaves the disk 
in such position that when the eariying-ie- 
ver next moves back to store up power in its 
motor-spring the acting ends of the pawls 
50 will fall to the-plane which permits the car¬ 
rying of the numeral-wheel as soon as pawl 
36 has moved oif from projection 32, and the 
pawl 37 enters the blank-space 34 at the same 
time. With the pawls in this position it will 
55 be seen that the carry!ng-levef when it is 
next operated by its motor-spring will actu¬ 
ate the numeral-wheel 12 , and also that the 
pawl 37 will tum'the disk 30 another eighth 
of a turn and bring the next projection 32 
60 into position to lift and sustain the pawl 36, 
eo that at the ue?st succeeding orthii^ opera¬ 
tion of the carrying-lever no actuation of the 
numeral-wheel occurs. All subsequent op¬ 
erations are but mere repetitions of those set 
65 forth, and as will be seen they result in the 
carsying of the numeral-wheel at each sec- 
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otid or alternate I'evolntion of the numeral- 
wheel 11 . 

Of course I do not wish to be limited to an 
auxiliary numeral-wheel having four projec- 70 
tions and four notches or spaces to engage 
the pawls, as obviously the wheel may have 
any desired number of such devices and 
should receive a corresponding amount of ' 
movement at each impulse. 75 

Fig. 3 shows the carrying devices in posi¬ 
tion to operate the numeral-wheel and pawl 
37 iri the disk-notch 34. Fig. 4.Hhow8 the po¬ 
sition of the lever and pawls just previons^o 
one of the actuations in w'hich the auxiliary 80 
wheel is moved without any movement being 
given to the nilm^al-wheel, and Fig. 5 shows 
the positions at trie conclusion of the same. 

Each numeral-wheel has a detent 47 en¬ 
gaging the pins 192 and stopping the motion 85 
of the wheel, and this detent is withdrawn at 
each actuation of the wheel by providing it 
with a lug 41, projecting laterally and riding 
on the periphery of the disk 19 of the same 
wheel. A shoulder 40 is formed jn the pe- 90 
riphery of the disk, an^^ the lug normally lies 
under it, and inasmuch as the periphery be¬ 
low the shoulder slopes gradually outward to 
the full diameter of the disk it will be seen 
that as soon as the disk begins to rotate nn- 95 
der the power of the segment-lever the lug 
will be forced backward, so as to withdraw 
the detent from its acting position. The de¬ 
tent is also withdrawn by the carr^dug-lever 
preparatory to'a carrying operation. 100 

The shillingS-wheel 11 is liable to receive 
complete rotations from the striking of the 
ten-shillings key, and of course the disk 19 
of that wheel receives like complete rotations. 

In these complete rotations of the disk, un- 105 
.less means of preventation were provided, 
the detent-lug will engage the shoulder 40 
when the segment-lever reaches the limit of 
its downstroke, so that the disk and its pin¬ 
ion cannot then turn in the reverse direction no 
and allow the segment-lever to. return up¬ 
ward. To obviate this action, I provide means 
for prevent! ng this engagement at such ti mes, 
and these means are thrown into action by 
the segment-lever as it neat’s the limit of the 115 
doWnstroke. The constrnction I have adopt-. 
ed consists of a frame 42, pivoted on rod 43, 
having an upward arm 44 extending up into 
the path of the segment-lever and adapted to- 
be depressed by such lever, and also having 120 
a loosely-joint^ -link 45 extending upward 
and supporting the pivot of the detent. A 
spring 46 acts on the frame 42 and tends to 
keep it in its normal position. When the 
segment-lever depresses the arm 44, it also 195 
draws the detent-lug away from its acting po¬ 
sition, BO that at the moment the shoulder of 
the disk passes the lug 41 the latter is held 
out of action. The detent is allowed to 1 * 0 - 
turn to its normal position, however* as soon 130 
as the segment-lever moves op and releases 
its pressure on anh 44, and consequently the 
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detent may act at the oonolasion of the re¬ 
versed aotioh of the disk. 

I claim— 

1. In a pnaohine for making computations 
5 in British money, the combination with the 

shillings-wheel and ponnds-wheel of carry¬ 
ing mechanism imparting movement to the 
pounds - wheel at the alternate revolutions 
only of the shillings-wheel and embracing a 
lo horizontal rotating disk 30, substantially as 
specified. 

2 . In a machine for making computations 
in British money, the combination with the 
shillings-wheel and pounds-wheel of carry- 

15 ing mechanism imparting movement to the 
pounds-wheel at the alternate revolutions 
only of the shillings-wheel and embracing a 
horizontal rotating disk 30 carrying figures 
adapted to be read in conjunction with the 
90 figures upon the shillings - wheel, substan¬ 
tially as specified. 

3. In a machine for making computations 
in British money, the combination with the 
wheel registering the shillings having ten 

95 spaces and positions and the wheel register¬ 
ing the units of pounds, of carrying mechan¬ 
ism embracing a pawl actuated at each revo¬ 
lution of the shillings-wheel, and an auxiliary 
disk interposed between the pawl and the 
30 pounds-wheel and engaging the pawl and 
holding it out of action at each of its alternate 
actuations, substantially as specified. 

4. The combination with the push-pawl of 
the carrying mechanism belonging to the 

35 wheel registering the shillings, of a detach¬ 
able disk engaged by and operated by pawls 
carried by said push-pawl and acting to keep 
said push-pawl outof action at alternate revo¬ 
lutions of the wheel, substantially as speci- 
40 fied. 

5. The combination with the push-pawl of 
the carrying mechanism of the shillings- 
wheel, and pawl 36 :ittached to and control¬ 
ling said push-pawl, of disk 30 having pro- 

45 jections engaging said pawl 36 and acting 
through such projections to keep the push- 
pawl out of action at alternate revolutions of 
the wheel, substantially as specified. 

6 . The combination with the push-pawl of 
SO the mechanism for carrying shillings to 

pounds, of an automatically-operated rotat¬ 


ing device engaging and lifting said pawl at 
each alternate actuation thereof, and means 
whereby the lifting device may be rotated by 
the pawl, substantially as specified. 55 

7. The combination with the shillings- 
wheel and mechAnism for carrying from it to 
the - pounds-wheel, of a disk mounted upon 
an axis not coincident with that of the shil¬ 
lings-wheel and located in proximity to said 60 
wheel so that the figures thereon may be read 

in conjunction with those on the wheel, sub¬ 
stantially as specified. 

8 . The combination with the shillings- 
wheel and mechanism for carrying from it to 65 
the pounds-wheel, said mechanism embracing 

a movable controlling device having an axis 
arranged at an angle to that of the wheel and 
also having figures adapted to be read with 
those on the wheel, substantially as specified. 70 

9. The combination with the shillings- 
wheel and mechanism for carrying from it to 
the pounds-wheel, of the disk 30 mounted 
upon an axis standing at an angle to that of 
the wheel and constructed and operating sub- 75 
stantially as set forth. 

10. The combination with the shillings- 
wheel and its carrying mechanism, the latter 
embracing the disk 30 having the projections, 
the number<«paoes and the blank spaces, and 3o 
pawls 36 and 37, substantially as specified. 

11 . The combination with the disk 19 of the 
shillings-wheel, the segment-lever, and the 
pinion actuating the disk, of the detent 47 
and lug thereon, and means for preventing 85 
said detent-lug from acting at the end of the 
downstroke of the lever when it imparts a 
complete revolution to the disk,substantially 

as specified. 

12 . The combination with the shillings- 90 
wheel, the segment-lever thereof, and the key 
whereby said lever actuates the lever in giv¬ 
ing a complete revolution to the wheel, of 
the detent 47, disk 19 arrested by said de¬ 
tent, and means for preventing said detent 95 
from acting on the disk at the end of thedown- 
stfokes of the lever imparting a complete 
turn to the disk, substantially as specified. 

DORR E. FELT. 

V/itnesses: 

Edw.' S. Evarts, 

II. M. Munday. 
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To all whom it may concern: 

Be it kirown that I, Joseph A. Turck, a citi¬ 
zen of the United States, residing at Provi¬ 
dence, in the county of Providence and State 
5 of Rhode Island, have invented certain new 
and useful Improvements in Calculating-Ma¬ 
chines^ of which the following is a specifica¬ 
tion, reference being had therein to the ac¬ 
companying drawings, 
lo Like numerals indicate like parts. 

Figure 1 is a side elevation of one series of 
the key mechanism and the means for oper¬ 
ating* the indicating-dials and key-register 
dials of my improved machine. Fig. 2 is a 
15 sectional view of the same as seen on line x x 
of Fig. 1 . Fig. 3 is a view of one of the cylin¬ 
drical indicating-dials as seen on section-line 
y of Fig. 2 . Fig. 4 is a view in side elevation 
of one of the locking-ratchets and its pawl to 
20 prevent a reverse movement of the dial, the 
hub of said dial, as also the shaft on which 
the dial is mounted, being shown in cross- 
section. Fig. 5 is a view in diametrical sec¬ 
tion of one of the key-register dials, theshaR 
25 on which the same is mounted being shown 
in elevation. Fig. G i.s a rear elevation of 
certain parts of the mechanism shown in Fig. 
1. Fig. 7 is a detail view, in top plan, of the 
ko 3 ’s which operate the machine. Fig. 8 is 
30 an elevation of the rear right-hand side of 
the machine and illustrates the mechanism 
for setting back the dials. Fig. 9 is an ele¬ 
vation of the rear portion of the right-hand 
side of the case. Fig. 10 is a sectional view 
35 as seen on line z z ot Fig. 8 . Fig. 11 is an 
end elevation of the parts shown in Fig. 8 as 
seen from the front. Fig. 12 is a side eleva¬ 
tion of the mechanism for tripping the carry¬ 
ing devices in order to .adapt the machine for 
40 calculations in subtraction. Fig.-13 is an end 
elevation of the parts shown in Fig. 12. Fig. 
14 is a top plan view of a portion of the case 
and of some of the key-register and indicating 
dials as combined with'the mechanism shown 
45 in B"ig. 12. Fig. 15 is a top plan view of my 
improved apparatus, showing the arrange¬ 
ment of the keys, together with so much of 
the key-register dials and indicating-dials as 
appear tlirough ihe ax>ertures of the case. 
50 Fig. 16 is a side elevation of the case and 
keys. Fig. 17 is a top plan view similar to 


Fig. 15, except that it shows besides the keys 
the arrangement of the figures upon the case 
which are used in subtraction and also an ad^ 
justable slide adapted to expose to sight only 55 
a certain portion of the key-register dials. 

Fig. 18 is a detail view, partly in side eleva¬ 
tion and partly in vertical section, to illus¬ 
trate one of the key-register dials and said 
adjustable slide in relation thereto. Fig. 19 60 
is a view in front elevation of said key-regis¬ 
ter dials and adjustable slide. Fig. 20 shows 
in side elevation a modified form of the de¬ 
vice for setting back the dials. Fig. 21 is a 
view of the same as seen in section on line 65 
w w of Fig. 20, Fig. 22 is a side elevation of 
a modified form of the mechanism for diseon- 
necting the carrying devices in order to adapt 
the machine for calculations in subtraction. 

Fig. 23 is a rear elevation of the same. Fig. 7 c 
24 is a side elevation of the setback-key and 
its connections used in order to return the 
key-register dials to the zero-point. Fig.'25 
is a front elevation of the same. B"ig. 26 is a 
side elevation of the setback-bar and the mode 7 5 
of mounting the same in position on the right- ' 
hand end thereof. Fig. 27 is a side elevation 
of the left-hand end of the key or bar setback 
mechanism and its connections. 

My invention relates to machines for add- 8 c 
ing and other mathematical calculations; and 
it consists of the novel construction and com¬ 
bination of the elements hereinafter particu¬ 
larly described, as set forth, in the claims. 

In the drawings, 1 is the base of the ma- 85 
chine, 2 the case, and 3 a detachable cover. 

The machine has several series of similar 
parts, one of which series’is to be nsed for 
each column of figures to be computed, and 
the description hereinafter made is of thesev- 90 
oral parts of one of said series, the others be¬ 
ing duplicates thereof. The frame or plate 
supporting the moying parts of the device is 
designated in the drawings as 4, and its shape 
is best illustrated in Fig. 27. Upon the frame 95 
4 are pivotally mounted the keys or operat¬ 
ing-levers 5, ten in number in each series, 
on the upper ends of which are the heads 6 , 
marked with numbers designating the figures 
required in the computtfetlon, the lower being 100 
marked “ 0 ,” the next in order and so 
on in regular course to ** 9;** as indicated in 
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Fij;. 15. These key-levers 5 are bent,as shown 
in Fi*;. 7, abd arranged so that their heads 6 
lie in line. They are mounted upon the frame 
4 by screws 7, and around each of said scrovs 
5 is wound a spring S, having one end thereof 
bent to enter a hole in tiie frame and the 
other end longer and extending to the rear, 
Fig. <). Kach koy-levor 5 has its upw'ardly- 
projecting end slightly curved and extending 
10 at an angle with its central portion, and the 
other end is made with a stop 9, projecting to 
the rear and having its extremity bent as a 
lip to underlie the frame 4 and against which 
stop the free end of the spring 8 presses. The 
15 case 2 is ma<^ with suitable apertures for the 
insertion of said keydevers 5. 

A reciprocating swinging bar 10 is made of 
a strip of metal bent into a U shape in order 
to give it stiffness and is pivotally connected 
20 at its forwanl end, as shown at 11 , to a rocker- 
arm 12, which is pivoted to the frame'4 by 
the stud 13. Said reciprocating swinging bar 
10 at its rear end is pivotally connected, as 
shown at 14, to the curved arm 15 of a cam 
25 1C, as seen in Fig. C. The cam IG is mounted 
loo.sely on the shaft 17. On tlie bottom edge 
of the reciprocating swinging bar 10 are lugs 
18, arranged at proper intervals and project¬ 
ing downwardly. The short inner arm of 
30 the key-levers 5, r 0 spectively, extends to a 
point below the lu^s 18 of the bar 10 . 

Uelow the reciprocating swinging bar 10 
and substantially |>arallel with it is the re¬ 
ciprocating sliding bar 19 and ears or lugs 21 
35 projecting therefrom at proper intervals upon 
one side. The bar 19 at its forward end has 
an elongated slot 22 , through which a screw 
23 passes into the frame 4, and near its rear 
end, Fig. G, it has at| elongated slot 24, through 
40 which a screw-25 passes into the frame 4. 
The bar 19 has a rearwardly-extending end 
20 terminating in h l)ent lip, as shown in Fig. 
G. The lower end of the short or inner arm 
of each ke 3 "-lever 5 extends to a point below 
45 the lugs 21 of said sliding bai; 19. On the 
lower edge of the sliding bar 19 is a lug 27, 

Fig- 1- 

As seen in Figs. I and C, the lugs 18 of the 
bar 10 are the same distance apart, while the 
50 lugs 21 of the bar 19 vary in distance, as 
shown, the purpose of which variation will 
1)0 presently explained. 

The cam IG has the two working edges or 
peripheries, (shown in Fig. G at 28 and 29,) 
55 each of which is an arc of a circle, but the 
radii of which are different, and it also has 
the angular working edge 30 between the con¬ 
centric edges 28 and 29. Said cam has a.bent 
lip 31 uL its forwa^ corner. 

60 On the frame 4 jJt the bottom tneroof are 
the parallel ways or guides 32 33. A verti¬ 
cal slide 31 has at its bottom bent oars 35, 
movable on said guides 32 33. The slide 31 
has a circular opening near its center. The 
65 nppe»’CMul of the vortical slide 31 is bent over, 
as shown at 3G in Figs. 2 and G, and through 
said bent upper end is a pin 37, upon which 


is a friction-roller 38. The working edges of 
the cam 16 are in operative contact with the 
roller 38 of said vertical slide 34. A spiral 70 
spring 39 has its upper end fastened upon a 
pin 40 of the vertical slide 34 and its lower 
end fastened to a stud 41 from the base 1. 

A flanged sleeve or tube 42, having an exte¬ 
rior screw-thread at one end, is screwed into 75 . 
the circular aperture of the slide 34, and said 
slide is slightly bent, as shown in Fig. 2. 
Upon said sleeve or tube 42 is rotatably 
mounted a combined gear and quadrant ver¬ 
tically movable with said slide 34. The gear 80 
is shown at 43 and has ten teeth. It also hiis 
the spokes or radial arms 2 G 44 45. Integral 
with (or attached to) the gear 43 is a qu id- 
rant 46, having arms 47 48, and on its periph¬ 
ery are nine ratchet-teeth. As seen in Fig. 85 
2, there is a washer on the sleeve or tube 42 
between the quadrant 46 and slide 34. A 
set-screw 49 passes through an earpiece 50, 
projecting from the slide 34, and a check-nut 
51 holds said set-screw in place. 90 

Loosely mounted on the shaft 17 is a flanged 
sleeve or tube 52, which passes through the 
sleeve or tube 42 and whicdi forms the hub of 
the register-pulley 53. Said pulley 53 has ra¬ 
dial spokes and a circumferential flange and 9 ^ 
one portion of the circumferential flange is 
formed into nine ratchet-teeth. The bore of 
the sleeve or tube 42 considerably exceeds the 
diameter of the sleeve or tube 52, as seen in 
Fig. 2. 100 

A key-register dial 54 is cylindrical in shai>e 
and has a hub or sleeve 55, Fig. 5. The dial 

54 is mounted on a shaft 56, which passes 
through the bore of the hub 55 and is sup¬ 
ported in the frame 4. • A spiral spring 57 105 
8nrround8saidhub55,onoendof which spring 

is secured to the dial and the other end to tho 
frame 4, as fully shown in Fig. 5. Tho hub 

55 is enlarged at one end to form a pulley 58 
and is there provided with a circumferential 110 
flange 59. 

'A flexible belt or ribbon GO, fastened atone 
end to the pulley 58 of the key-register dial 
54, is wound once and a half around said pul¬ 
ley 58 and passes over the peri phery of the reg- 1 15 
ister-pulley 53, and the other end of said me¬ 
tallic band 60 is secured to the pulley 53 be¬ 
tween the bent-over end of the annular flange 
of said pulley and a pin 61 and clainpod in 
position by the screw 62. 120 

A stop-lever 63 is pivotally mounted on tho 
screw 04, which pa.ssos into the frame 4. Its 
short upper end is engagcable with the lug 
27 of the sliding bar 19. A spiral spring 05 
is fastened at one end toa pin 66 of the levor 125 
63 and at the other end to a pin 67, project¬ 
ing from uhw 4. - A stop pin 68 from 

tho frame 4 limits tho movement of the lever 
63 in one direction. The end of tho long 
lower arm of tho lover 63 is bout to form a 130 
lip 69. 

A shaft 70 passo.s through the machine from 
side to side. On tho shaft 70 is mounted a 
cylindrical indicating-dial 71, Jiavinga tnbU- 
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lar hub or sleeve 72, fitting loosely on said 
shaft 70. This sleeve or hub 72 is slotted, as 
seen in Fig. 3, and a pawl 73, pivoted to the 
inner face of the dial 71 on the screw 74 and 
5 pressed by a spring 75, passes through said 
slot and has its sharp end engage with a notch 
in the shaft 70. Fast on the hub 72 of the 
dial 71 is a gear 7G, having ten teeth, and fast 
on the hub 72 of the dial 71 is also a ratchet- 
lo gear 77, having ten teeth of the peculiar form 
shown in Fig. 1 . 

In Fig. 6 is shown a curved slide 78, hav¬ 
ing bent earpieces 73, 80, and 81, by means 
of which it is supported on the frame 4 in an 
15 aperture made therefor and confined to a 
proper line of travel. The curved slide 78 
has a curved recess near its forward end and 
a long curved arm 82. It also has a foot or 
projection 83, as shown. At its rear it is 
20 connected with one end of a bent spring 84, 
which is centrally wound about a screw 85, 
that projects from the frame 4.* The other 
end of the spring 84 is engaged with some one 
of the slots in the detent-plate 80, the latter 
25 being secured to the frame by screws or pins 
87, passing into the frame 4. 

On the hub 72 of the adjacent indicating- 
dial 71 are two cams 88 and 89, shaped and 
placed as shown in Figs. 2 and 6 .' The work- 
30 ing edge of*the cam 88 bears against the foot 
83 of the slide 78 and the working edge of the 
cam 89 bears against the inner edge of the 
curved arm 82 of the slide 78. 

In Fig. 1 is shown a dog or pa.wl 90, fas- 
35 tened to the curved slide 78 by the screw 91, 
so as to move with it. The forward end of 
the dog or pawd 90 engages with the rear edge 
pf the teeth of the ratchet-gear 77. 

On the sleeve or hub 72 of the dial 71 is a 
40 ratchet-gear 92, Fig. 4. A pawl 93, pivoted 
to the frame 4 by the screw 94 and pressed 
by a spring 05, engages with said ratchet- 
gear 92. 

A pawl 90 is pivotally mounted on the frame 
45 4 by the screw 07, and its bent end is engage- 
able with the front edge of the ratchet-teeth 
of the gear 77. A bent spring 98, one end of 
which is secured to the pawl 96 and the other 
end of which is secured to the frame 4, is 
50 wound around the screw 97. Integral with 
or attached to the pawl 90 is a radially-di¬ 
rected arm 09. The end of the arm 99 is in 
line to be operated by the head of the screw 
01 . A curved branch or arm 100 extends 
55 from the edge of the pawl 90 about midway 
its length, and its end rests on a pin 101 near 
.the upper end of the vertical slide 34. 

The register-j)ulley 53 has the spokes 102 
108, and the edge of the latter is made with 
60 an ear 111 , wdiich bends over to be engaged by 
the spoke 26 of the gear 43, as plainly shown 
in Fig. 1 , for the purpose hereinafter stated. 

A bent lever 103 has its fulcrum on the pin 
or screw 104 on the frame 4, and its forward 
65 end servos as a pawl, engageable with .the 
ratchet-teeth of the register-pulley 53. The 
rear end of the lever 103 is upturned. A 


spring 112 is w'ound around the screw 104 
and serves to normally press the bent lever 
or pawl 103 into contact with the ratchet- 70 
teeth of the register-pulley. 

A bent spring 105 has oiie end fastened to 
the frame 4, Fig. 0, and is wound around and 
held in place by the nut 100 , and its opposite 
end, which is free, presses against the pin 14 75 
of the curved arm 15 of the cam 10 . A spiral 
spring (indicated in section in Fig. 2 as sur¬ 
rounding the tube or sleeve 42) serves to give 
a reverse movement to the combined gear 
and quadrant 43 46. 80 

The case 2 has suitable apertures 109 and 
110 , through which, respectively, the indi¬ 
cating-dials 71 and the key-register dials 54 
can be seen. 

In the right-hand end of the case 2, as 85 
shown in Fig. 9, is a curved slot, in which a ' 
knob 113 is movable by the hand of the op¬ 
erator. This knob is connected to and moves 
a quadrant-slide 114, ^ig. 8 , which has the 
two arms 115 and 110 and which is pivotally 90 
mounted on the, stud 117. ^ The quadrant- 
slide 114 has a radial projection or pawl- 
holder 118, which is bent inwardly from the 
plane of said quadrant-slide and on which is 
pivotally mounted a pawl 119, pressed'by a 95 
spring 120 from the end of the pawl-holder. 

The quadrant-slide 114 has the two stops 121 
122 on its periphery, and a stop-pin 123, pro¬ 
jecting from the frame 4, limits the move¬ 
ment of said quadrant-slide. Beneath the too 
quadraut-slide 114, parallel thereto and piv¬ 
otally mounted on the same screw-pivot 117, 
is a quadrant-gear 124, having more than ten 
teeth and engageable with the gear 76 on the 
shaft 70. The* quadrant-gearl24 has the two 105 
arms 125 126, with which, alternately, the 
side edges of the pawl-holder 118 are adapted 
to contact. Beireath the quadrant-gear 124, 
parallel thereto and mounted on the same 
screw-pivot 117, is the four-time cam 127, 110 
with which the pawl 119 is engageable. A 
spring 128, bept around the screw-pivot 117, 
has one end fastened to the quadrant-slide 
114 and the other end bearing against a pin 
129 from the frame 4. A trlpping-levOr 130 115 
is centrally rftounted on a screw-pivot 131 
and has a cam-surface 132 engageable with 
the four-time cam 127. The ends of the le¬ 
ver 130 bear against two disks 133 134,which 
are respectively secured on the rock-shafts 120 
135 and 136 by the nuts 137 138. The disk 

133 has an arm 139 extending therefrom, to 
which the end of a spiral spring 140 is fas¬ 
tened, the other end of said spring being fas¬ 
tened to a pin 141 of the frame 4. The disk 125 

134 has an arm 142 extending therefrom, to 
which the end of a spiral spring 143 is fas¬ 
tened, the other end of said spring being fas- 
tened'to a pin 144 of the frame 4. 

The rock-shafts 135 and 136, to which the 13 c 
disks 133 and 134 are fastened, are flat strips, 
as seen in Figs. 1 and 6 , and extend through 
the frames 4 from side to side of the case 2. 

The flat rock-shaft 135 bears against the arms 
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99 of all the pawls 9G. The flat rock-shaft 
136 is in close proximity with all the iipturnod 
ends of the bent levers 103, and the bent lip 
at the extremity of the rearward extension 
S of each of the reciprocating sliding bars 19 is 
in position when said sliding bars 19 move 
forward to engage with the adjacent upturned 
end of the bent lever 103 of the same series. 

To adapt my itnproved calcylating-m achi ne 
lo for the purposes of subtraction, the following 
mechanism is employed: A-curved slide 146 
has two radial arms 147 148 and oscillates on 
a screw-pivot 140, which is secured to the 
frame 4, Fig. 12 . The slide 146 has two stops 
15 150 151 on its upper edge, and 152 is a stop- 
pin from the frame 4, with which they are in 
contact alternately. " The slide 146 has a knob 
153, which projects through a slot in the case 
2 , as seen in FigS. 13, 14, and 15. A spring 
ao 154 is fastened to a pin 155 on the frame 4 
and is made with a semicircular bend 156 at 
its free end and a semicircular bend 157 near 
its center. A pin 158 from the frame 4 tends 
to increase the tension of the spring 154. The 
25 slide 146 has two pins 159 and 160, the former 
of which is engageable with the bends 156 157 
of the spring 154. A bifurcated lever-arm 
161 extends front the end of the flat rock- 
shaft 162 at a right angle and is held thereon 
30 by the nut 163. The pin 160 of the slide 146 
lies within the Wfurcatiou of the arm 161. 
The flat strip 16J extends through the ma¬ 
chine from side to side. 

When my said machine is adapted to be 
35 used for the purposes of subtraction as well 
as addition, I make the register-dials 54 with 
two rows of figures, as shown in Fig. 19, one 
of which rows is used when the machine is 
worked for addition and the other for sub- 
40 traction. It will be seen that in these rows 
on each wheel the figures are arranged in op¬ 
posite orders. A slide or strip 164, having a 
series of perforations or sight - apertures 
through it, is movable upon ways 165 by 
45 moans of a knob 166 and when moved ex¬ 
poses to sight through its apertures only that 
figure of the series which pertains to addi¬ 
tion or subtraction (as the case may be) and 
which has been last used in the operation. 
50 As seen in Fig. 15 in dotted lines, the frames 
4 of the several wries lie in parallel rows and 
all said frames we connect^ and fastened 
together in position by rods 167, which pass 
through them and through the machine from 
55 side to side. 

lly examination of Figs. 1 and 26 it will be 
seen that the lower arm of the key-lever (in¬ 
dicated there as 6 * and which,,as appears in 
Fig. 15, is the lover whose head is marked 
60 “ 0 ”) does not strike against any lug 18 of the 
swinging bar 10 , but does strike against a lug 
21 '' of the sliding bar 19. The result, there¬ 
fore, of the depression of said zero-key is that 
it does nqt move the swinging bar 10 at all, 
65 and consequently does not oscillate the cam 
16 nor turn the dial 71; but it does draw the 
slkliug bar 19, thereby elevating the upturned 
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end of the bent-lever pawl 103 and allowing 
the key-register pulley 53 to operate to bring 
the register-dial to display its zero-marl^ 70 
through th.e sight-aperture 110 . 

In Figs. 15, 16, 24, 25, and 27 I show a set 
back mechanism for the purpose of returning 
all the key-register dials 54 to such position 
as to display their zeroes through" the sight- 75 
apertures 110. A key-lever 168 is mounted 
pivotally upon the stud 13 and has a headoi 
bar 169 upon the upper end. A bent lever 
170 is also mounted pivotally on the stud 13 
and has its upper end provided with a bent 80 
lip 171 and its lower end provided with an 
ear 172. An intermediate projection 173 has 
its end bent to underlie the lower .edge of. 
the key-lever .168. A spring 174 is wound 
aronud the stud 13 and has its upper end 85 
bearing against a pin 175 from the frame 4 
and its lower end pressing up against the 
bottom of the bent lip 171 of the lever 170. 
Through the ear 172 of the bent lever 170 the 
end of a rod 176 passes and is secured in place 90 
by the nuts 177178. At the opposite end of 
the rod 176 it is Loosely connected with the 
end of an oscillating arm or lever 179, which 
is secured upon the end of the flat shaft 136. 

A not 180 on said end of the rod 176 holds it 95 
to the lever-arm 179. This key-lever 168 is 
supported by the plate or frame 4“, Fig. 15, 
on the left-hand side of the machine and may 
have a round head, like the other keys of the 
series; but, if preferred, instead of a key-head 10 c 
a key-bar 169 may be used, as shown. In 
such a construction, however, there would be 
necessary a bent kej’-lever 168*, such as is 
shown in Fig. 26, in order to support the right- 
hand end of said key-bar 169, and such bent 105 
key-lever 168* would be mounted oh the right- 
hand plate or frame (marked 4^ in Figs. 15 
and 26) and oscillating loosely on the stud 13, 
(shown in Fig. 26,) having no downwardly- 
extending arm, as do the other key - levers, i.o 
The bar 169 in this construction extends from 
the key-lever 168 to the key-lever 168*, as 
shown in Fig. 15. 

The plate or frame 4®, Fig. 15, serves simply 
to support the flat rock-shafts 136162 and re- I’S 
tain the left-hand dial in position. 

Having thus described the several parts of 
my invention, I will now proceed to explain 
its operation. 

It will be observed that in Figs. 1 and 6 the 120 
farthest key back (which is the key to be op¬ 
erated when the figure to be added is “9”) is 
shown as somewhat depressed, indicating that 
the movement of that key has already begun. 
Previous to this movement the vertical slide 125 
34 is at its normal position as far down as it 
can travel, and as the arm 100 of the pawl 96 
bears down on the pin 101 of the vertical 
slide 34 said pawi 96 is consequently engaged 
with the ratchet 77, and there is no engage- 130 
mentof the bent lip 31 of the cam 16 with the 
spoke 44 of the gear 43 nor does the gear 77 
engage with the gear 43; but by the time said 
key-lever has been depressed to the extent 
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illustrated in Fig. 1 the following results have 
been accomplished, and it is at that precise 
instant that the parts are in the positions seen 
in Fig. 1 . The downward pressure of the fin- 
5 ger of the operator upon the key-head G of 
said keydever has brought the lower portion 
of the short arm of said lever 5 into contact 
with the adjacent lug 18 of the reciprocating 
swinging bar 10 and as said pressure contin- 
lo ues has drawn forward said bar 10 ,such move¬ 
ment of the bar 10 being possible because of 
its pivotal connection at 11 with the rocker 
12 , Fig. 1 , and its pivotal connection at 14 
with the arm 15 of the oscillating cam IG, Fig. 
156 . Theextent of the movement or oscillation 
of the cam 16 determines the degree of the 
rotation of the indicating-dials 71. This va¬ 
riation of the movement of the cam depends 
upon the relative distance apart of that lug 18 
20 of the swinging bar 10 from that lug 21 of the 
sliding bar 19, with which lugs the lower end. 
or arm of the key-lever 5 engages, because said 
lever-arm moves the bar 10 by means of the en¬ 
gagement thereof with the lug 18 until said le- 
25 ver-arm hfis moved the bar 19 by means of its 
engagement with the lug 21 to such a distance 
that the lever 63 has engaged the correspond¬ 
ing tooth of the ratchet of the quadrant 4G, 
and thus stopped the oscillation of said cam. 
30 As the bar 10 moves forward it turns the cam 
IG, and the friction-roller 38 of the upper end 
3G of the vertical slide 34 (which at first is in 
contact with the working face 28 of said cam) 
is crowded up along the angular face 30 of 
35 the cam. This causes the vertical slide 34 to 
rise and by its pin 101 to lift the arm 100 of 
the pawl 96, thereby disengaging said pawl 
96 from the ratchet 77, and it also brings the 
gear 43 into engagement with the gear 76. 
40 The bent lip 31 of the cam 16 at that instant 
comes into contact with the spoke 44 of the 
gear 43, and the continued turning of the cam 
imparts a similar motion to the gear 43 in the 
same direction, thereby turning the gear 7G. 
45 As the gear 76 is fastened to the sleeve or hub 
72 of the indicating-dial 71, said dial is cor¬ 
respondingly turned. Thus the depression 
of the ninth key results in the engagement 
of nine of the teeth of the gear 43 with nine 
50 of the teeth of the gear 76 and turns the dial 
71 so that the figure “9” thereon is brought 
into position to be seen through the aperture 
109 of the case 2. At the same time the ex¬ 
treme end of the short lower arm of the key- 
$5 lover 5 comingintocontact with the adjacent 
lug 21 of the reciprocating sliding bar 19 
moves said bar slightly, (such movement be¬ 
ing allowed by the elongated slots 22 24 of 
said bar as it is supported by the screws 23 25 
60 in sai<l slots,) and the bar 10 in so moving op- 
erntea the stop-lever 63 by reason of the en¬ 
gagement of the upper end of said lever with 
the lug 27 of said bar, and the lower end of 
the lever G3 is thereby elevated. The quad- 
65 rant 4G, which is integral with or attached to 
the gear 43, and therefore moves with it, 
travels forward, and these movements of the 


several parts are so timed that the bont end 
69 of the stop-lever G3 engages wiUi the ninth • 
tooth of the ratchet of said quadrant, thus 70 
stopping the quadrant and its connected gear 
43. At the same time with these movemente 
is the turning of the register-pulley 53. This 
pulley is moved by the spoke 20 of the gear 
43, which comes into engagement with the 75 
bent lip 111 of the spoke 108 of the register- 
pulley 53. The turning of the pulley 63 draws 
the fiexible belt GO, which turns the key-reg¬ 
ister dial 51 until the figure “9” thereon 
comes into position to be seen through the 80 
aperture 110 of the case 2. At the end of this 
movement the pawl 103 engages with the 
ninth tooth of the ratchet on the circumfer¬ 
ential flange of the pulley 53, thus holding 
said pulley. The pawl 103 is actuated by the 85 
spring 112, wound around the screw 104, and 
the pawl 96 is actuated by the spring 98. If, 
for instance, the next key struck in order is 
the one having the figure “7” thereon, in 
such case the spoke 26 of the gear 43 will not 90 
quite come into contact with the bent lip 111 
of the register-pulley, but will stoptwo spaces 
short of it. Then as soon as the bar 19 is 
moved forward by the pressure upon the key- 
head bearing the numeral “ 7 ” the rear end 95 
of the pawl 103 will be moved by the said 
movement of the bar on account of the en¬ 
gagement of the bent lip 20 of the end of said 
bar, and the forward end of the pawl 103 will 
be withdrawn from its engagement with the ioq 
ninth tooth of the ratchet of the pulley 53. The 
pulley 53 then being free to move by the band 
GO, actuated by the pulley 58 and spring 57 of 
the key-register dial 54, will make a reverse 
movement until stopped by the contact of its 105 
bent lip 111 with the spoke 26 of the gear 43, 
which gear has now been moved from its nor¬ 
mal position seven teeth by the key. When so 
stopped, the register-pulley 53 is there held by 
tlie engagement of the pawl 103 with the sev- 110 
enth tooth of the ratchet of said pulley 53, and 
the kej"-register dial 54 will turn to such posi¬ 
tion as to display the figure “ 7” through the 
aperture 110 of the case. In like manner the 
key-register dial 54 will always show what is 115 
the number of the last kej" struck, and so re¬ 
lieve the operator of the necessity of relying 
solely on his recollection as to what key he 
last operated. As there is but one key-reg¬ 
ister dial for each series of kej s, it is obvious 120 
that said dial has both a forward .'and back¬ 
ward rotation, as ma}^ be necessary, in order 
that it may indicate to the operator wliioh 
key of the series he last struck, the forward 
rotation of the key-register dial being caused, 125 
as already explained, by the drawing of the 
belt GO on the pulley 58 of the key-rogistcr 
dial, resulting from the rotation of the pulley 
53, while the backward rotation of the key- 
register dial is caused, as .already explained, 130 
by the spring 57 of said dial when free to act 
until said dial is stopped by the contact of 
the bent lip 111 of the register-pulley 53 with 
the spoke 2 G of the gear 43. The dial 71 is 
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held from forward movement by the pawl 96 
engaging J ^Ith the ratchet 77 and from rear¬ 
ward movj! ment by the pawl 93 engaging with 
the ratch^I* 72, and the dial 54 la held from 
; forward liovemont by the tension of the 
spring 65^nd from rearward movement by 
the pawl »)3 engaging with the ratchet-teeth 
of tlie puley 53. The reverse movement of 
. these pArtp After operation is as follows: The 
key-l^verjl when relieved of the pressure of 
the operator’s huger is moved back to its nor¬ 
mal ^Itlpn by the spring 8 , which, bearing 
Against the key-stop 9, carries it to the point 
where said stop 9 comes up into contact with 
15 the underlside of ihe frame 4. The recipro¬ 
cating sij^glng bar 10 when relieved from 
the pressOre of the lower end of the key-lever 
5 returns |to its normal position by forde of 
the spring 105, whose end bears against the 
20 pin 14, whi|ch connects said bar 10 to the arm 
15 of the (tom 16, Fig. 6 . The reciprocating 
sliding bar 19 isTeturoed to its normal (K>si- 
tioii by the force of the spring 65, which re¬ 
tracts thalever 63, whose upper end engages 
25 with said ; bar 19. The vertical slide 34 de¬ 
scends by! the force of the spring 39, (aided 
by gravity.) thereby withdrawing the gear 43 
from engagement with the gear 76. The gear 
43 when s 6 disengaged returns to its nornfal 
position 
rounding 
is seen 
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the spiral'spring snr- 
tnbe 42, which spring 
said gear is stopped in 
its return!movement when the arm 48 of its 
quadrant portion 46 comes in contact with the 
35 end of the set-screw 49. The cam 16 returns 
to its noijmal position by the force of the 
sprang 10a, Fig. 6 . The register-pul ley 53 is 
returned po Its normal position when its 
ratchet isirelieved of the engagement of the 
40 pawl 103 hy the force of the spiral spring57, 
sui'ronndihg the hnb 55 of the key-register 
dial 54, the band 60 being wound thereby upon 
the pulley 58 of said dial 54, and so turning 
the pulley 53, on which said band 60 is also 
(5 wound, niitil the bent lip 111 of*the spoke 108 
of the pul|e 3 ^ 53 bears against the spoke 26 of 
the gear 

The meehanism for carrying the tenth unit 
over to this tens column of figures, the tenth 
50 ten over th the hundreds column, and so on, 
operates as ^follows: The cam 88 of the sleeve 
72 of the in^icatiug-dial 71 on the shaft 70 
(see Fig. 6 ) bearing against the projection 83 
of the ciKved slide 78 moves said slide 78 to 
55 the roar, whereupon the head of the screw91, 
w’hich connects the slide 78 and the dog or pawl 
90,bears af ainst the arm 99 of the locking-pawl 
96 and disengages said pawl from the ratchet 
77, and atthesame time the forward end of the 
60 dog or pavl 90 is retracted and moved into 
position to operate when allowed that tooth 
of the ratchet 77 which is next in order to the 
rear. As soon as the end of the cam 88 has 
slipped off from the projection 83 of the 
65 curved slide 78 the slide 78 returns by force 
of the spring* 84, and as tlie dog or pawl 90 
moves with said slide, because of the screw 


I 91, which connects them, the forward end of 
the dog or pawl 90 pushes the ratchet 77 for¬ 
ward one tooth. As the ratchet 77 is fast 70 
upon the hub or sleeve of tho adjacent dial 
71, said dial is thus advanced one number, 
which show.s through the aperture 103 of the 
case. The tension of the spring 84 can be 
varied by engaging the lower end with which- 75 
ever slot of the detent-plate 86 may be de¬ 
sired. The function cf the cam 89 is to ac¬ 
complish this same carrying movement, bear¬ 
ing, as it does, on the end of the curved arm 
82 of the slide 78 and is a safety device to in- 80 
snre the result if for any reason the spring 
84 shonld fail to operate. 

The jnechanism for setting back all the 
dials 71 and 54 to the zero-points operates as 
follQws: Bymoving-the knob 113 ^ck the 85 
quadrant 114 turns on its scraw-pivot 117 
nntil the projection 121 of .said quadrant 
abuts the stop-pin 123.* This movement 
of the quadrant 114 carries forward the arm 
or pawl-holder 118, ffhd the pawl 119 so actu- 90 
ated moves the four-time cam 127 aqnarter- 
tnrn. This quarter-torn of the earn 127, one 
arm of which bears against the eain-sorface 
132 of the tripping-lever 130, causes said le¬ 
ver at the same time to move the disks 133 95 
134, which being fastened on the ends of the 
flat'rbck-shafts 135 and 136, respectively, turn 
said rock-shafts. The rock-shaft 135 in so 
taming bears against thearm 99 of each pawl 
96, thus lifting said pawls 96 from their engage- too 
ment with the ratchets 77, respectively. The 
rock-shaft 136 in so turning presses forward 
the nptnrned ends of all the bent levers or 
pawls 103. As the ratchet-teeth of the flanges 
of all the register-pulleys 53 are then relieved 105 
from the pawls 103 the springs 57, surround¬ 
ing the hubs 55 of the key-register dials 54, 
turn said dials 54 until the zero-points of said 
dials appear through the apertures 110 of the 
case, and this return of the dials 54 to their 110 
normal position draws, by means of the bands 
60, the pulleys 53 to their normal* position. 
When the lever 130 has thus relieved by said 
action the ratcheta 77, the continued rear¬ 
ward movementof the quadrant 114 actuates 115 
the gear 124 gs soon as the rear edge of the 
pawl-holder 118 comes into contact with the 
front edge of the arm 126 of said gear 124. 

•The rearward movement of the gear 124 so 
caused turns the gears 76. These gears 76 120 
turn the shaft 70, and when the pawls 73 
of the dials 71 engage, respe.ctive1}% in the 
grooves or notches of said shaft 70 by force 
of the springs 75 the continuing reverse rota¬ 
tion of said shaft 70 turns all the dials 71 so 125 
that their zero poin ts appear through the aper- 
tures 109 of the case 2 . This rotation of tiie 
shaft 70, Ivowever, it will be seen, does not be¬ 
gin until the locking-pawln 06 hnvo bopn dis¬ 
engaged from the ratchets 77 and the pawls 13 c 
103 have been disengaged from the ratchets 
of the register-pulley 53. As soon as the pres¬ 
sure of the operator’s fingers upon tho knob 
113 is removed the quadrant 114 returns to 
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its normal position by force of the spring 128 
until the stop 122 of said quadrant abuts the 
pin 123 of the frame 4, and ihis reverse move¬ 
ment of tlio quadrant 114 carries with it the 
5 pawl-holder 118 and brings the pawl 119 into 
position in front of the next section of the 
four-time cam 127. The edge of the pawl- 
holder 118 then coming in contact with the^ 
arm 125 of the gear 124 causes the gear 124 to 
lo move toils original position. This movement 
of-the gear 124 turns the gears 76 and also the 
shaft 70, to which said gears are attached; 
but such rotation of the shaft 70 is not pre¬ 
vented by the pawls 73 of the dials 71, Fig. 
5 3, because of the direction of said pawls, as 
shown. The form and timing of the cam 127 
are such that the section thereof which is in 
engagement with the cam-snrface 132 of the 
tripping-lever 1308lipsotf from the cam just 
20 as the gear 124 has about completed its ad¬ 
vance, whereupon the springs 140 and 143 are 
free to act, and the disks 133 and 134 being no 
longer held by the lever 130 yield to the force 
. of said springs and turn the flat rock-shafts 
25 135 and 136 to the positions thereof seen in 
Figs. 1 and 0. 

By operating the mechanism shown in Figs. 
12 and 13 the machine is adapted for calcu¬ 
lations in subtraction or division. By push- 
30 ing backward the knob 153 the slide 146 is 
moved on its pivot 149, the pin 159 is disen¬ 
gaged from the central bend 157 of the spring 
154, and said slide continues its movement 
until stopped by the conttict of its projection 
3 ) 150. with the pin 152, at which time the bend 
156 of the spring 154 is in position to receive 
the pin 159 of said slide. This movement of 
the slide 146 causes the pin 160 to push against 
and move the lever-arm 161, within whose 
40 slotted end it projects, and said arm being 
fastened to the end of the flat shaft 162 par¬ 
tially rotates the same, thereby depressing 
the rear end of the pawl 90, Ffg. 1, abd lift¬ 
ing the front end of said pawl 90 out of en- 
45 gagement with the ratchet 77. The result of 
these mechanical movements is that the car¬ 
rying mechanism which is necessary in the 
adding operations is disconnected, so that the 
indicating-dials 71 have no means of affect- 
50 ing each other seriatim^ as before. 

For calculations in subtraction or division 
the flgures are used which appear on the case 
2 at the sides of the keys, respectively, as 
illu.strated in Fig. 17, (or which, if desired, 
55 may be smaller in size and placed on the ke}’^- 
head beside the principal figure thereon,) in¬ 
stead of those w'hi(h appear on the key-heads, 
and the slide 164 should be moved by the 
knob 166 so that the row of figures on each 
60 of the register-dials 54 which have been used 
in the process of addition shall be concealed 
and the other row of figures on each of said 
register-dials 54 .shall be (^xposed through the 
sight-apertures of said slide 164. I will now 
65 explain how said disconnection of the carry¬ 
ing mechanism and the use of the flgures on 
the case instead of those on the key-heada 


adapts the machine to problems in subtrac¬ 
tion. Let us suppose that it is desired to sub- 
tractseven hundred and thirty-six from nine 70 
hundred and eighty - one. The operator 
strikes that key of the right-hand row which 
is marked “ 1 ,” then that key of the next row 
which is marked “ 8 ,” and then that key of 
the next row which is marked “9.” The in- 75 
dicating-dials then show the figures “981” 
through the sight-apertures 109, Fig. 17. 

This number is the minuend. From this it 
is desired to subtract seven hundred.and 
thirty-six. On the case the figure “ 6 ” on the 80 
right-hand row is next to the key - head 
marked “4.” (See Fig. 17.) The operator 
presses this key as if ho were adding 4-f 1=5. 

The figure “5” appears at the right-hand 
sight-aperture 109. The next figure of the 85 
subtrahend is “3.” In the first operation, 
however, as six could not be taken from one 
one must be borrowed from the tons, which 
is the same as reducing the eight of the minu¬ 
end to seven or increasing the three of the 90 
subtrahend to four, as in arithmetic. The 
operator chooses the latter method and con¬ 
siders the tens of the subtrahend to be four 
instead of three. The figure “4” on the 
case in the second row is next to the key- 95 
head marked “ 6 ” in that row. The operator 
presses that key as if he were adding 6-|-8=14; 
but as the carrying mechanism is detachetl 
only the “4” is indicated on the dial of this 
row and the figure “4” appears at the second loc 
sight-aperture 109. The next figure of the 
subtrahend is “7,” and this on the third row 
is next to the key-head marked “3.” The 
operator presses this key .as if he were add¬ 
ing 3-|-9= 12; but as the carrying mechanism 105 
is detached only the figure “ 2 ” is indicated 
on the dial of that row. The dials, which at 
first read “981, now read “245,” which is 
the answer. In calculating problems in divi¬ 
sion the carrying mechanism is not discon- no 
nected; but in the operation the figures are 
used which are on the case beside the key- 
heads, as in subtraction. I^et Us suppose that 
it.is desired to divide one hundred and sev¬ 
enty-nine by four. “179” is the dividend, 115 
and it is set upon the indicating-dials by the 
operator pressing the key-head marked “ 1 ” 
on the third row from the right, the key-head 
marked “ 7 ” on the second row from the right, 
and the key-head marked “9” on the right- 121 
hand row. The divisor to be used is “4.” 

^‘ 4 ” on the case is beside the key-head 
marked “ 6 .” As four is greater than one, 
no operation is to be performed on the col¬ 
umn in which the “ 1” stands. Thooperator 125 
then proceeds to the second row from the 
right—the row beneath the figure “7” of the 
dividend. As four is less than seven and the 
third indicating-dial from the right shows 
“ 1 ,” he presses the key on the second row 130 
which is opposite to the figure “4” on the 
case. This key is I'^e adding-key “ 6 .” 6-i-7=13. 

The thiid indicating-dial then shows “ 2 ”and 
the second dial “3.” Now as the third dial 
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shows “ 2 ” aid he has struck said key only once 
he strikes sajid key a<rain. 6-f-3=9. The third 
dial remains at “ 2 ” and the second dial 
shows,‘^9.’* As four is less than nine, he 
5 presses said key af?aiu. C-f9=15. The third 
dial then shews 3’’and the second dial “ 5 .” 
As four is less than five, he presses said key 
again. The third dial then shows 

“ 4, ” and the second dial shows “ 1 .” As four 
lo is greater thin one, he leaves that column and 
passes to thi right-hand column, operating 
there the kei' which is opposite to the figure 
“4” on the case, but which is the adding- 
key “ 6 .” As the second dial shovVs “ 1 ,” he 
15 presses said key once. 6-f-9=15. The sec¬ 
ond dial tbeh shows “ 2 ” and the third dial 
shows “5.”' As four is less that five, he 
presses said key again. G-f5=ll. The sec¬ 
ond dial then shows “3” and the third dial 
20 “ 1 .” As th^ second dial shows “3” and he 
has pressed said key only twice, he presses 
said key agmn. 6-|-l=7. The second dial 
remains at TS,” and the 
“ 7.” As foar is less than 
25 said key again. G-f7=13. 
then shows f‘4” and the 
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third dial shows 
seven, he presses 
The second dial 
third dial shows 
3;” but as four is greater than three there 
is no further! operation required and “ 3” is 
the remainder. The dials which at first 
30 showed “179 ” now show “ 443”—that is, the 
quotient “44|” and “3” remainder, which is 
the answer. ■ In other words, the rule in sim¬ 
ple division ife as follows: (a) Set all the in- 
dicating-diali back to zero; (h) sot the indicat- 
35 iug-dials so tnat they show the figures which 
constitute'w dividend; (c) begin with the 
left-hand figure of the dividend, if that figure 
is greater thi^n the divisor; {d) in the row 
beneath the left-hand figure of the dividend 
40 select that ke(y on the left-hand side of which 
upon the easels the figure equal to the divisor; 
(e) strike said key as many times as are nec¬ 
essary until tbe dial above said key shows a 
figure less thin the divisor and said key has 
45 been struck ks many times as are equal to 
the number skown on the preceding dial next 
on the left; then proceed to operate on 
the next (the second) figure of the dividend 
and select that key in the^ row beneath said 
50 second figure of the dividend on the left-hand 
side of which! key upon the case is the figure 
equal to the divisor; (y) strike said key as 
many times db are ne<;essary until the dial 
above said key shows a figure less than the 
55 divisor and said key has been struck as many 
times as are dqual to the number shown on 
the precedingdinl next on the left; (h) pro¬ 
ceed* in like manner with each succeeding 
figure of the dividend, and at the end of the 
60 operations the figure shown on the right-hand 
dial will indicate the remainder and the fig¬ 
ures shown on the preceding dials will indi¬ 
cate the quotient. If, however, the first fig¬ 
ure of the dividend is less than the divisor, 
is follow the foregoing rule, beginning with the 
clause marked “/•” The reverse movement 
of. the fiat rook-shaft 1G2 is caused by revers¬ 


ing by hand the slide 14G, operated by the 
knob 153. In said Fig. 20 I show a modified 
form of the mechanism for setting back at 7 c 
once all the indicating and kej^-fegister dials 
and at the same time operating the flat strip 
162 to allow the pawls 90 to come into en¬ 
gagement with the ratchet 77 in case the ma¬ 
chine has just been used in subtraction. Here 7*5 
I dispense with the quadrant-slide shown in 
Fig. 8 and u.se instead a lever-arm 183 of the 
shape illustrated in Fig. 20 and pivoted on the 
screw 117. A spring 128' has its upper end 
bearing against the upper edge of the lever- 80 
arm 183, and its lower end enters the frame 
4. At the outer end of the lever-arm 183 is 
a knob or handle 113', which passes through 
the case 2. A sector-shaped gear 184, hav¬ 
ing more than ten teeth, is also mounted on 85 
the screw 117, a washer 185 being interposed 
between it and the lever-arm 183, as seen in 
Fig; 21 . The sector-shaped gear 184 has the 
projections 186 187, which serve as stops to 
limit the movements of said gear by coming 90 
in contact with the pin 129. A washer 188 
on the screw 117 is placed between the cam 
127 and the frame 4. The bent tripping-le¬ 
ver 130', mounted on the screw-pivot 131, has 
the arm 189 extending angularly therefrom. 95 
On the end of the flat rock-shaft 162 is the 
lever-arm 182, secured thereto and held by 
the nut 190, the lower end of said lever-arm 
182 being in contact with the angular arm 
189 in case the machine is set for subtraction, loc 
and the upper end being provided with a 
spring 181, whose outer end is fastened on a 
pin 191 from the frame 4. The end of the 
fiat rock-shaft 136 has a bent lever 134',whose 
upper end bears against the lower end of the 105 
tripping-lever 130'. and whose outer end has 
the spring 143' connected therewith, said 
spring being fastened on the pin 144' of the 
frame 4. The movements of this modified 
form of the setback mechanism are the same i rc 
as already described, except that by reason 
of the addition of the angular arm 189 the 
fiat rock-shaft 162 is operated as well as the 
dials 54 and 71 in case the machine has been 
used for subtraction, but not otherwise. 115 

In Figs. 24 to 27, inclusive, I show how the 
setback mechanism for returning all the key- 
register dials to their zero-points may be op¬ 
erated by a key 168169. From the lower end 
of the lever 170, which is operated by the 120 
key-lever 168, a rod 176 extends to an arm 
179 of the flat rock-shaft 136. The depression 
of said key-lever 168 therefore rocks the shaft 
186, and said shaft in turning enables the 
key-register dials to return to their normal tie 
position, as hereinbefore described. 

In Figs. 22 and 23 I show a modified form 
of the mechanism' for disengaging the pawls 
90 from the ratchets 77, which is necessary 
when the machine is used-for subtraction. 130 
In this modified form a disk 192 of the pecul¬ 
iar shape shown in Fig. 22 is fastened by the 
nut 193 on the end of the flat ’ook-shaftl62. 

On the edge of this disk 192 ai j two notches 




^ 70,848 


O 


■0 -1 y » 

^ * * m \ ) 


l94 195, and the portion i96 of said edge is 
reduced diametrically, so as to leave the two 
stops or projections 197 198, which alter¬ 
nately coming into contact with the pin 199 
5 of the frame 4 limit the movement of said 
disk 192. The rock-shaft 162 is turned by 
the thumb-screw 200. A spring 201 , having 
a V-shaped bend to engage with either of the 
notches 194 or 195, is secured at one end to 
10 the frame 4 by a screw 156' and gets a ten¬ 
sion by its bearing on the pin 158'. , By turn¬ 
ing the thumb-screw 200 the flat rock-shaft 
162 is moved and disengages the carrying 
mechanism, as already described. 

15 I claim as a novel and useful invention and 
desire to secure by Letters Patent— 

1 . In a calculating-machine, the combina¬ 
tion of a pivotally-mounted key-lever having 
a downwardly-extending end, a reciprocating 

20 swinging bar pivotally connected at its front 
end with a properly-mounted rocker-arm and 
provided with a lug against which said end of 
the key-lever is movable, a cam rotatably 
mounted on a fixed support and pivotally con- 
25 necced with the rear end of said swinging bar, 
a vertically-movable supporting-piece having 
suitable guides and provided with a projec¬ 
tion in contact with the working face of said 
cam, a gear mounted on said vertically-mov- 
30 able supporting-piece and means to rotate 
said gear, a properly-mounted shaft, a gear 
loose on said shaft engageable with the first- 
named gear when said movable supporting- 
inece is in its elevated position and a cylin- 
35 drical dial mounted on said shaft and mov¬ 
able by the second-named gear, all arranged 
and operating substantially as and for the 
purpose specified. 

2. In a calculating-machine, the combina- 
40 tion of a pivotally-mounted key-lever ha\ung 

a downwardly-extending end, a reciprocating 
swinging bar pivotally connected at its front 
end with a properly-mounted rocker-arm and 
provided with a lug against which said end of 
45 the key-lever is movable, a earn rotatably 
mounted on a fixed support and pivotally con¬ 
nected with the rear end of said swinging bar, 
a spring adapted to give a return movement 
to said cam, a vertically-movablp supporting- 
50 piece having suitable guides lihd provided 
with a projection in contact with the working 
face of said cam, a gear mounted on said ver- 
tically-movable supporting-piece and means 
to rotate said gear, a properly-mounted shaft, 
55 ft gear loose on said shaft engageable with the 
first-named gear when said movable support- 
ing-pieco is iii its elevated position and a cy¬ 
lindrical dial mounted on said shaft and mov¬ 
able by the second-named gear, substantially 
60 as described. 

3 . Ill a.calculating-inachin©, the combina¬ 
tion of a. pivotally-mounted key-lever having 
a downwarjdly-directed end, a reciprocating 
swinging bar pivotally connected at its front 

65 end with a properly-mounted rocker-arm and 
provided with a lug against which said end 
of the key-lever is movable, a slide vertically 


movable in suitable ways and having a cen¬ 
tral aperture in which is secured a short tube, 
a friction-roller rotatably mounted on a pro- •' 70 
jection of said slide, a shaft passing through 
said tube but of a less diameter than said tube, 
a cam rotatably mouflted on said shaft and 
having working edges adapted to contact lyith 
said friction-roller for the purpose of verti- 75’ 
cally moving said slide and also having a piv¬ 
otal connection with the rear end of said 
swinging bar, a spring adapted to. give a re¬ 
turn movement to said cam, a gear loosely 
mounted on said tube, njeans between said 80 
cam and gear adapted to impart a rotary move¬ 
ment from the former to the latter, a spring 
adapted to give a return movement to said 
gear, a properly-mounted shaft, a gear loose 
on said last-named shaft engageable with the 85 
first-named gear and a cylindrical dial mount¬ 
ed on the last-named shaft and movable by 
the second-named gear, substantially as speci¬ 
fied. 

4 . In a calculating-machine,'the combina- 90 
tion of a pivotally-mounted key-lever having 

a downwardly-extending end, a reciprocating 
swinging bar pivotally connected at its front 
end with a properly-mounted rocker-arm and 
provided with a lug against which said end 95 
of the key-lever is movable, a slide vertically 
movable in suitable ways and having a cen¬ 
tral aperture in which is secured a short tube, 
a friction-roller rotatably mounted on a pro¬ 
jection of said slide, a shaft passing through 100 
said tube but of a less diameter than said 
tube, a cam rotatably mounted on said shaft 
and having working edges adapted to conti^ 
with said friction-roller for the purpose of ver¬ 
tically moving said slide and also having a 10^ 
pivotal connection with the rear end of said 
swinging bar, a spring adapted to give a re¬ 
turn movement to said cam, a gear loosely 
mounted on said tube,' means between said 
camandgearadaptedtoimpartarotarymove- no 
ment from the former to the latter, a spring 
adapted to give return movement to said gear, 
a quadrant extending from said gear and mov¬ 
able with it and having ratchet-teeth on its 
periphery, a properly-mounted shaft, a gear 113 
loose on said last-named 8haft,engageable with 
the first-named gear, a oylindricaldial mount¬ 
ed on the last-named shaft and connected with 
and movable by the second-named gear, a re¬ 
ciprocating sliding bar with supports for the 120 
same and provided with a lug oU its upper 
edge against which said end of the key-lever 
is movable and also provided with a lug bn its. 
lower edge, a centrally-mounted lever having 
its upper end engageable with the last-named 125 
lug and its lower end engageable with the 
ratchet-teeth of said quadrant, and a spring 
adapted to give retul'n movement to said le¬ 
ver, substantially as set forth. 

5 . In a calculating-machine, the Combina- 130 
tion of a pivotally-mounted keydever having 

a downwardly-extending end, a reciprocating 
swinging bar pivotally connected at its front 
end with a properly-mounted rocker-arm, and 
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provided with a hitf against which said end of 
the key-levor is i^ovable, a slide vertically 
movable in. suitable ways and havinj; a cen¬ 
tral aperture in ^hich is inserted a short 
5 tube, a frietion-rolW rotatably mounted on a- 
projection of 8ai4 slide, a sliaft passing 
through said tube put of a less diameter than 
said tube, a cam rotatably mounted on said 
shaft and having \lorking edges adapted to 
lo contact with said fHction-roller for the pur¬ 
pose of vertically ipoving said slide and also 
having a pivotal connection with the rear end 
of saki swinging bah a spring adapted to give 
a return movement|tosaid cam, a gear loosely 
15 mounted on said tiibe, means between said 
cam and gearadapUd to impart a rotary move¬ 
ment from the former to the latter, a spring 
adapted to give a i^tnrn movement to said 
gear, a properly-mounted shaft, a gear loose 
2p on the last-named sliaft engageable with the 
tirst-named gcar,a (bdindrical indicating-dial 
loosely mounted on the last-named shaftand 
connected with and movable by the second- 
named gea r, a reg i s t ^ r- p u 11 ey 1 oosely m 0 u n ted 
25 on the tirst-named tihaft and provided with 
ratchet-teeth bn a portion of its periphery, 
means between said Ifirst-named gearand said 
pulley adapted to ipipart a rotary movement 
from the former to the latter, a third shaft 
30 properly mounted, a key-register dial having 
a hub loosely moupted on the last-named 
shaft, a spiral spring on said hub adapted to 
turn the same, a pulley on said hub, a belt 
passing over said puMeys,acontrally-inouuted 
35 bent pawl engageable at its front end with the 
raichet-teeth of the register-pulley and a re¬ 
ciprocating sliding bar with proper supports 
and haying a lug a^inst which said end of 
the key-lever is movable and engageable at i ts 
40 rear end by the upper end of said pawl, sub¬ 
stantially as d esc rilled. 

0. In a calculating-machine, the combina¬ 
tion of a pivotally-mounted key-lever having 
a downwardly-extending end, a reciprocating 
45 swinging bar pivotajly connected at its front 
end with a properly-mounted rocker-arm and 
provided with a Ingjagainst which said end 
of the ke^’-lever is m^ovable, a slide vertically 
movable in suitable ways and having a cen- 
50 tral aiierture in whiejh is secured a short tube, 
a friction-roller rotatably mounted on a pro¬ 
jection of said slidc,:a shaft passing through 
said tube but of a iless diameter than said 
tube, a cam rotatabfy mounted on said shaft 
55 and having working edges adapted to contact 
with said friction-roller for the purpose of 
vertically moving said slide and also having 
a pivotal connection with the rear end of said 
swinging bar, a spring adapted to give return 
60 movement to said cam, a gear loosely mount¬ 
ed on said tube, means between said cam and 
gear adapted to impart a rotary movement 
from the former to the latter, aspring adapt¬ 
ed to give return movement to said gear, a 
65 quadrant extending from said gear and mov¬ 
able with it and having ratchet-teeth on itr 
periphery, a properly-mounted shaft, a gear 


V 

loose on said last-named shaft engageable 
with the tirst-named gear, a cylindrical dial 
mounted on the last-named shaft and con- 70 
nected with and movable by the second- 
named gear, a reciprocating sliding bar with 
supports for the same and provided with a 
lug on its upper edge against which said end 
of the key-lever is movable and also provided 75 
with a lug on its lower edge, a centrally- 
mounted lever, having its upper end engage¬ 
able with the last-named lug and its lower 
end engageable with the ratchet-toeth of said 
quadrant, a spring adapted to give return 80 
movement to said lever, a register-pulley 
loosely mounted on the first-named shaftand 
provided with ratchet-teeth on' a portion of 
its periphery, means between said firat-nained. 
gear and said pulley adapted to impart a ro- 85 
tary nfiovement from the former to the latter, 
a third shaft properly mounted, a key-regis¬ 
ter dial having a hub mounted on the last- 
named shaft, a spiral spring on said hub 
adapted to return the same, a pulley on said 90 
hub, a belt passing over said pulleys, a cen¬ 
trally-mounted bent pawl engageable at its 
front end wit h the ratchet-teeth of the regis¬ 
ter-pulley and a reciprocating sliding bar 
with proper supports and having a lug against 95 
which said end of the ke^^-lever is movable 
and engageable at its rear end by the upper 
end of said pawl, substantially as specified. 

7 . Id a calculating-machine, thecora'bina- 
tion.of a pivotally-mounted ke3'-lever having 100 
a downwardly-extending end, a reciprocating 
swinging bar pivotally connected at its front 
end with a properly-mounted rocker-arm and 
provided with a lug against which said end 
of the key-lover is movable, a slide vertically 105 
movable in suitable ways and having a cen¬ 
tral apertui'O'in which isseduredashort tube, 
a friction-roller rotatably mounted on a pro¬ 
jection of said slide, a shaft passing through 
said tube but of a less diameter than said 110 
tube, a cam rotatably mounted on said shaft. 
and having working edges adapted to contact 
with said friction-roller for the pur^se of 
vertically moving said slide and also having 
a pivotal connection with the rear end of said 115 
swinging bar, a .spring adapted lo give return 
movoraenttbsaidcam, agear loosely mounted 
on said tube, means between said-cam and 
gear adapted to impart a rotary movement 
from the former to the latter, a spring adapt- xzo 
ed to give return movement to said gear, a 
quadrant extending from said gear and mov¬ 
able with it and having ratchet-teeth on its 
periphery, a properly-mounted shaft, a gear 
loose on said last-named shaft engageable 125 
with the first-named gear, a oylindrioal dial 
mounted on the last-named shaft and con¬ 
nected with and movable by the second-named 
gear, a reciprocating sliding bar with sup¬ 
ports for the same and provided with a lug 130 
on its upper edge against which said end of 
the key-lever is movable and also provide<l 
with a lug on its lower edge, a centrally- 
mounted lovAr, having its upporond engage 
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able with Jhe last-named lug and its lower 
end engageable with the ratchet-teeth of said 
quadrant,'a spring adapted to give return 
movement to said lever, a stop-pin fixed in 
5 position to limit the return movement of said 
lever, a projection on said vertical slide and 
a set-screw passing through said projection 
and having its end abutting said quadrant, 
substantially as shown. 

lo 8. In a calculating-machine, the combina¬ 
tion of a pivotally-mounted key-lever having 
a downwardly-extending end, a reciprocating 
swinging bar with proper supports for the 
same and provided with a lug against which 
15 said end of the key-lever is movable, a cam ro¬ 
tatably mounted on a proper support and con¬ 
nected with said bar so as to be movable 
thereby, a movable support having a portion 
thereof in operative contact with said cam, a 
20 gear mounted on said movable support, a 
properly-mounted shaft, a gear on said shaft 
engageable with the first-named gear and a 
cylindrical dial mounted on said shaft and 
connected with and movable by the second- 
25 named gear, substantially as shown. 

9 . In a calculating-m'achine, the combina¬ 
tion of apivotally-mpunted key-lever having 
a downwardly-extending end, a reciprocating 
swinging bar pivotally connected at its front 

30 end with a properly-mounted rocker-arm*and 
provided with a lug against which said end 
of the key-lever is movable, a cam rotatably 
raoui\ted on a fixed support and pivotally 
connected with the rear end of said swinging 
35 bar, a vertically-movable supporting-piece 
having suitable guides and a projection in 
contact with the working face of said cam, a 
gear mounted on said vertically-movablesup¬ 
porting-piece and means to rotate said gear, 
40 a properly - mounted shaft, a gear on said 
shaft engageable with the first-named gear 
when said movable supporting-piece is in its 
elevated position, a cylindrical dial loosely 
mounted on said shaft and movable by the 
45 second-named gear, a ratchet-gear fast on 
said shaft and a spring-pressed pawl piv¬ 
otally mounted and engageable with, said 
ratchet-gear, substantially as set forth. 

10. In a calculating-machine, thecombina- 
50 tion of a pivotally-mounted key-lever having 

a downwardly-extending end, a reciprocating 
swinging bar pivotally connected at its front 
end with a properly-mounted rocker-arra and 
provided with a lug against which said end 
55 of the key-lever is movable, a slide vertically 
movable in suitable ways and having a cen¬ 
tral aperture in which is secured a short tube, 
a stop-pin extending from said slide in the 
upper portion thereof, a friction-roller rota- 
60 tably mounted on a projection of said slide, 
a shaft passing through said tube but of less 
diameter than said tube, a cam rotatably 
mounted on said shaft and having working 
edges adapted to contact with said friction- 
65 roller for the purpose of vertically moving 
said slide and also having'a pivotal connec¬ 


tion with the rear end of said swinging bar, 
a spring adapted to give return movement to 
said cam, a gear loosely mounted on said 
tube, means between said cam and gear 7c 
adapted to impart a rotary movement from* 
the former to the latter, a spring adapted to 
give return movement to said gear, a prop-, 
erly-mounted shaft, a gear loose on said last- 
named shaft engageable with the first-named 75 
gear, a cylindrical dial mounted on the last- 
named shaft and movable by the second- 
named gear, a ratchet-gear mounted fast on 
the last-named shaft, a pivotally-mounted 
spring - pressed pawl engageable with said 80 
ratchet-gear, a ratchet-gear mounted on the 
last-named shaft and secured to the second- 
named gear, a pivotally - mounted spring- 
pressed pawl engageable with the last-named 
ratchet-gear and having an arm whose end 85 
rests upon the said stop-pin of the slide, sub¬ 
stantially &s specified. 

11. In a calculatiug-machine, the combina¬ 
tion of two cylindrical indicating-dials mount¬ 
ed upon one shaft and a series of keydevers 90 
for each of said dials, each key of the series 
being adapted to impart independent, inter¬ 
mittent rotary motion to its respective com¬ 
panion dial, a curved slide movable on suit¬ 
able ways and provided with a projection, an 95 
eccentric cam mounted on said shaft and con¬ 
nected with and movable by one of said dials, 
the edge of which cam is arranged to bear 
against said projection and to move sard 
curved slide thereby, a ratchet-gear mounted 100. 
on said shaft and connected and movable with 

the other of said dials, a parallel pawl con¬ 
nected with and movable by said carved slide 
and having its end in engagement with said - 
ratchet-gear, and a spring ^apted to give a 105 
return movement to said curvbd slide, sub¬ 
stantially as specified. , 

12 . In a calculating-machine, the combina¬ 
tion of two cylindrical indicating-dials mount¬ 
ed upon one shaft and a series of key-levers 110 
for each of said dials, each key of the series 
being adapted to impart independent, inter¬ 
mittent rotary motion to its respective com¬ 
panion dial, a curved slide movable on suit¬ 
able ways and provided with a projection, an 115 
eccentric cam mounted on said shaft and con¬ 
nected with and movable by one of said dials, 
the edge of which cam is arranged to bear 
against said projection and,to move said 
curved slide thereby, a ratchet-gear mounted 130 
on said shaft and connected with the other of 
said dials, a parallel pawl connected with said 
curved slide by a screw, whose head projects 
beyond the plane of said pawl, which said 
pawl is arranged to have its end in engage- 125 
inent with said ratchet-gear and adapted to 
give a forward movement thereto by the force 

of said spring, and a looking-pawl, spring- 
pressed and pivotally mounted, whose end is 
in engagement with said ratchet-gear and 130 
adapted to prevent the reverse Unovement 
thereof and which has an arm extending to a 
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position where its end is engaf^eable with said 
projecting screw^-head, substantially as de¬ 
scribed. 

13 . In a calculating-machine, the combina- 
5 tion of a quadmiit-slide pivotally mounted 
and provided with two radial arms and a 
knob, a central jjadial projection of said quad¬ 
rant-slide between said arms thereof, a quad¬ 
rant-gear pivothlly mounted concentrically 
lo with said quadmnt-slide and having two ra¬ 
dial arms with which alternately said projec¬ 
tion of the quadrant-slide is engageable, a se¬ 
ries of cylindrical indicating-dial8,a properly- 
mounted shaft bn which said dials are rota- 
15 tably mounted ind which is provided with a 
longitudinal groove, a series of gears mount¬ 
ed on said shaft and respectively connected 
with and movable by the adjacent cylindrical 
dial, a gear fastened upon said shaft and en- 
20 gageable with said quadrant-gear, a hub for 
each of said cylindrical dials and provided 
with an aperturp, a spring-pressed pawl piv¬ 
otally mounted jOn the inner face of each of 
said dials, w’hiob pawl extends at an angle 
25 along said face with its free end engageable 
with the grooveiof the shaft through said ap¬ 
erture of the diil-hub and a spiring adapted 
to give return movement to said slide, sub¬ 
stantially as shewn. 

.30 14 . In a calcu! ating-machine, the combina¬ 

tion of a pivot Uly-mouiited quadrant-slide 
having a knobafud alsoaradial projection, a 
quadrant-gear mounted concentrically with 
said quadrant-slide and having two radial 
35 arms with whidh alterhately the projection 
of the quadrant-slide is engageable, a plu¬ 
rality of cylindrical indicating-dials, a longi- 
tudinally-groov^ shaft on which said dials 
are loosely mounted, a gear for each of said 
dials, respectively, and connected and mov¬ 
able with it, a gear fastened on the end of 
said shaft, a hub for each of said dials and 
provided with ab aperture, a spring-pressed 
pawl for each 0^ said dials mounted on the 
45 inner face thereof and engageable with said 
grooved shaft thkrough said aperture, a spring 
adapted to give return motion to said slide, 
a spring-pressed pawl mounted on the radial 
projection of tbe slide, a four-armed cam 
50 mounted concentrically with said quadrant 
slide and gear and with which the last-named 
pawl is engageable, a cent rally-mounted bent 
lever having pne portion of its edge adapted 
as a cam-surface against which said four- 
55 armed cam is movable, a flat rock-shaft prop- 
erl}^ mounted add having a disk at its end 
and also an arm with a recess into which the 
upper end of Said bent lever extends, a spring 
adapted to give reverse motion to said arm, 
60 a ratchet-gear oft each of said dial-hubs, a 
spring-pressed locking-pawl for each of said 
ratchet-gears and provided with an angular 
arm whose end is in contact with said flat 
rock-shaft,' a second flat rock-shaft properly 
65 mounted having a disk at its end and also an 
arm and a recess iu which the lower end ot 


said bent lever enters, a spring adapted to 
give reverse movement to said arm, a plural¬ 
ity of register-pulle3^s rotatably mounted on 
a proper support, each having ratchet-teeth 70 
on a portion of its periphery, a centrally-piv¬ 
oted bent pawl for each of said register-pul¬ 
leys whose upper end bears against said sec¬ 
ond flat rock-shaft and whose lower end is 
engageable with said ratchet-teeth, a key- 75 
register dial for each of said register-pulleys 
mounted on a shaft and having a pulley con' 
nected therewith and a spring adapted to give 
reverse movement and a belt passing over 
each register - pulley and the pulley of its 80 
companion key-register dial, substantially as 
shown. 

15 . In a calculating-machine, the combina¬ 
tion of a pivotally-mounted quadrant-slide 
having a knob and also a radial projection, a 85 
spring adapted to give reverse movement to 
said slide, a four-armed cam mounted con- 
centr'.tally with said slide, a spring-pressed 
pawl pivoted to said projection of said slide 
and engageable with said cam, a centrally- 90 
pivoted bent lever having one portion of its 
edge adapted as a cam-surface against which 
said four-armed cam is movable, a flat rock*, 
shaft properly mounted and having a disk at 
its end and also an arm with a recess into 95 
which the upper end of said bent lever ex¬ 
tends, a spring adapted to give reverse move¬ 
ment to said arm, a plurality of register-pul- 
leys rotatably mounted on a proper support 
and each having ratchet-teeth on a portion loc 
of its periphery, a centrally-mounted bent 
pawl for each of said register - pulleys and 
having its upper end bearing against said 
flat rock-shaft and its lower end engageable 
with the ratchet-teeth of its companion reg- 165 
ister-pulley, a key-register dial for each of 
said register-pulleys mounted on a shaft and 
provided with a spHng adapted to give re¬ 
verse movement to said dial and also having 

a pulle}' and a belt passing over said dial-pul- i xo 
ley and over its companion register-pulley, 
substantially as described. 

16 . In a calculating-machine, having two 
cylindrical indicating-dials mounted upon a 
shaft and a series of key-levers adapted to im- 1x5 
part independent, intermittent, rotary motioa. 

to said dials, the combination therewith of a 
curved slide movable on suitable ways and 
provided with a projection, an'eccentrio cam 
fastened on said shaft and connected with x2o 
and movable by one of said dials, the edge of 
which cam is arranged to bear against said 
projection and to move said sUde thereby, a 
spring adapted to give a return ihovement to 
said slide, a ratchet-gear mounted on said r«5 
shaft and connected with and movable by 
the other of said dials, a parallel pawl pivot¬ 
ally connectfjd near its center with said slide 
by a screw, which pawl has its free end in en¬ 
gagement with said ratchot-gear, a springiac- ajc 
tuated flat rock-shait properly mounted and 
having one of its broad faces in contact with 
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the rear end of said pawl and means adapted 
to oscillate said flat shaft, substantially as 
set forth. 

17. In a calculating-machine, the combina- 
5 tion of key-levers arranged in a row, a pulley 

mounted on a shaft and rotatable thereon to 
different degrees in one direction by said key- 
levers, respectively, a spring adapted to im¬ 
part a reverse rotation to said pulley, a key- 
lo register dial mounted on a fixed shaft and 
provided with a pulley, a band adapted to 
communicate rotary inotion in one direction 
to the last-named pulley from the first-named 
pulley, a spring arranged to give a reverse 
15 rotary motion to said key-register-dial pul¬ 
ley,* a case having a horizontal slot, two cir¬ 
cumferential rows of numerals on said key- 
register dial, one for the purpose of addition 
-and one for the purpose of subtract ion, a slide 
20 movable on suitable ways over said slot and 
provided with a sight-aperture so arranged 
and located that a numeral of either of said 
circumferential rows upon the key-register 
dial is displayed through said sight-aperture, 
25 according to the position of the slide and of 
said kej^-registor dial, substantially as speci¬ 
fied. 

18. In a calculating-machine for problems 
in bot*h addition and subtraction, the combi- 

30 nation of two rotatable, adjacent, indicating- 
dials, a properly-mounted pawl movable by 
means between it and one of said dials and 
arranged to give an intermittent forward 
movement to the other of said dials for the 
35 purpose of carrjdng in addition the tenth unit 
over from the first dial to the second and a 
tripping device arranged to disengage said 
pawl, when the machine is used for the pur¬ 
pose of subtraction, substantially as de- 
40 scribed. 

19. In a calculating-machine having two 
cylindrical indicating-dials mounted on a 
shaft and a series of key-levers adapted to im¬ 
part independent, intermittent, rotary motion 

45 to said dials, the combination therewith of a 
curved slide movable on suitable ways and 
provided with a projecti01i,an eccentric cam 
fastened on said shaft and connected with 
and movable by one of said dials, the edge of 
50 which cam is arranged to bear against said 
projection and to move the slide thereby, a 
spring adapted to give a return movement to 
said slide, a ratchet-gear mounted on said 
shaft and connected with and movable by 
55 the other of said dials, a parallel pawl pivot¬ 
ally connected near its center with said slide 
by a screw, which pawl has its free end in en¬ 
gagement with the ratchet-gear, a spring-ac¬ 
tuated flat rock-shaft properly mounted and 
60 having one of its broad faces in contact with 
the roar end of said pawl, a two-notched disk, 
on the end of said flat rock-shaft, with two 
stop-surfaces, a stop-pin with which said stop- 
surfaces are alternately in contact, a spring 
65 adapted to engage either of the notches of 
said disk when the latter is turned, and a 


handle adapted to turn said disk, substan¬ 
tially as shown. 

20. In a calculating-machine having two 
cylindrical indicating-dials mounted on a 70 
shaft and a series of key-levers adapted to im¬ 
part independent, intermittent, rotary mo¬ 
tion to said dials, the combination therewith 

of a curved slide movable on suitable ways 
and provided with a projection, an eccentric 75 
cam fastened on said shaft and connected with 
and movable by one of said dials, the edge of 
which cam is arranged to bear against said 
projection and to move the slide thereby, a 
spring adapted to g've a return movement to 80 
said slide, a ratchet: gear mounted on said 
shaft and connected witband movable by the 
other of said dials, a parallel pawl pivotally 
connected near its center with said slide by a 
screw, which pawl has its free end in engage- 85 
ment with the ratchet-gear,^a spring-actuated 
flat rock-shaft properly mounted and having 
one ot Its broad faces in contact with the rear 
end of said pawl, a pivotally-mounted disk 
adapted to turn said flat rock-shaft and hav- 90 
ing two projections, a stop-pin with which 
said projections are alternately in contact, 
and a spring adapted to engage said disk at 
either limit of its movement, substantially as 
described. 95 

21. In a calculating-machine operated by a 
series of kej'-levers, arranged in several rows, 
the combination therewith of cylindrical in¬ 
dicating-dials rotatably mounted on a shaft, 
one of said indicating-dials for each row of too 
key-levers, mechanism actuated by each key- 
lever of a row adapted to rotate the compan¬ 
ion indicating-dial of that row,means between 
each indicating-dial and its next left-hand in¬ 
dicating-dial ot the series adapted to advance 105, 
the latter-named indicating-dial one space 
upon the completion of each revolution of the 
former, a rotatable key-register dial for each 
row of key-levers loosely mounted on a fixed 
shaft, a pulley for each row of key-levers no 
mounted on-a shaft and rotatable thereon to 
different degrees in one direction by the key- 
levers, respectively, of that row, a spring 
adapted fo impart a reverse rotation to said 
pulley, a pulley on the key-register dial on 115 
said row, a band adapted to communicate ro¬ 
tary motion in one direction to the last-named 
pulley from the first-named pulley, a spring 
arranged to give a reverse rotary motion to 
said key-register-dial pulley, a setback mech- 120 
anism adapted to return all the indicating- 
dials simultaneously to their starting posi¬ 
tion and a setback mechanism adapted to re¬ 
turn all the key-register dials simultaneously 

to their starting position, substjiutially asdc- 125 
scribed. 

22.. The setback mechanism herein de¬ 
scribed for separately reversing the register- 
dials of a calculating-machine, consisting of 
the combination of a series of register-pub 13 
leys rotatably mounted on a proper support 
and each having ratchet-teeth on its periph- 



eryt a series of bent pawls pivotally mounted 
near the neuter thereof to a proper support 
and the forward ends of which are, respec¬ 
tively, enjraf^e'able with said ratchet-teeth, a 
5 series of key - rejrister dials having hubs 
mounted on a shaft, a spiral spriug on each 
of said key.-register-dial hubs adapted give 
a return movement to such dial, a belt pas¬ 
sing around each of said register-pulleys upon 
10 a circumferential flange thereof and wound 
iiKehud each of said key-register-dial hubs, 
respectively, a flat rock-shaft properly mount¬ 
ed against wldch the rear ends of said bent 
pawls aro adapted to contact, a lever-arm at 
15 the end of said flat rock-shaft, a bent lever 
centrally pivoted upon a proper support and 
]»rovided with a spring to give return move¬ 
ment, a rod from the lower end of the last- 
named bent lever to the lower end of the 
2Q lover-arm at the end of the flat rock-shaft, a 
bent koy-lever centrally mounted near one 
side of the machine on a proper support and 
adapted to move the bent lever last before 
named, a bent key-lever mounted near the 
15 opposite side of the machine and a key-bar 
extending from one bent key-lever to the 
other, substantially a&described. 

23. In a calpulatiYig-machine having regis- 
ter-di/ils, the combination therewith of two 

30 bent key-levers pivotally mounted on oppo¬ 
site sides pf the machine, with a key-bar ex¬ 
tending between them and means between 
said key-lsvers and dials to reverse the move* 
inent of the dials, substantial!}* as shown and 
35 for the purpose sped fled. 

24. In a calculating-machine, the combi¬ 
nation of a rotatable gear loosely mounted 
on a fixed shaft, a cylindrical dial loosely 
mounted 611 said shaft and connected and 

40 movable vlitU said gear, a slide movable in 
two straight and parallel guideways which 
overlap the two vertical edges of said slide, 
a gear rotatably mounted on said slide and 
movable therewith to engage with the first- 
45 named gear and to disengage therefrom, a 
key-lever and meaus between said key-lever 
and slide adapted to communicate' motion 
from the former to the latter and a case hav¬ 
ing a sighbaperture contiguous to said dial 
50 and arranged to display one-tenth of the pe- 
ripherv of said dial thorethrodgh, the dis¬ 
tance between said dial and sight-aperture 
being constant, substantially as show*n. 

25. In a calculating-machine, the combi- 
55 nation of n|no pivotally-mountea key-levers, 

each having a dowmwardly-extending end, a 
cam rotably mounted on a proper support, a 
reciprocatiig bar supported at its forward 
end and pitotally connected at its rear end 
60 to said cam and provided with nine lugs on 
its edge, with which,’ respectively, the down¬ 
wardly-extending ends of said key-levers are 
adanted to oontact, and which lugs are rela¬ 
tively-increasing distances apart seriatim 
65 from-ifrout io rear, a spring adapted to give 
return movement to said cam, a gear mount¬ 
ed ooncelitrically with said cam and movable 


therewith, a properly-mounted shaft, a gear 
on saidMShaft engageablewith.the first-named 
gear, a cylindrical dial mounted on said shaft 70 
and connected with and movable by the sec¬ 
ond-named gear, a quadrant extending from 
and movable with the first-named gear and 
having nine ratchet-teeth on its periphery, a 
sliding bar with proper supports and pro- 75 
vided with nine equidistant lugs on its upper 
edge, with which the downwardly-extending 
ends of said key-levers, respectively, are en-' 
gageable, and a spring-actuated lever cen¬ 
trally mounted, having its upper end engage- 80 
able with a lug on the lower edge of said slid¬ 
ing bar and at its lower end engageable with 
the ratchet-teeth of said quadrant, substan¬ 
tially as and for the purpose specified. 

26. In a calculating-machine, the combina- 83 

tion of a rotatable gear, a cylindrical dial 
mounted on a shaft and rotatable thereon by 
said gear, a properly-mounted vertically- 
movable support, a disk rotatably mounted 
on said support and having a certain cirenm- 9c 
ferential portion thereof provided with gear- 
teeth engageable with the first-named gear 
and also having another certain circumfer¬ 
ential portion of a larger radius provided 
with ratchet-teeth, a pawl adapted to engage 95 
said ratchet - teeth and to withdraw there¬ 
from, a key-lever and means actuated thereby 
for the purpose of operating said vertically- 
movable support and pawl, substantially as 
described. loc 

27. In a calculating-machine, the combina¬ 
tion of a rotatable gear, a cylindrical dial 
mounted on a shaft and rotatable thereon by 
said gear, a properly-mounted-vertically- 
movable support, a gear rotatably mounted 105 
on said support and movable therewith so 

as to engage the first-named gear, a key-i*eg- 
ister dial mounted rotatably on a shaft and 
having a spring adapted to give it reverae 
motion, a register-pulley mounted rotatably no 
upon a shaft and having ratchet-teeth on. a 
portion of its periphery and movable for¬ 
ward by said second-named gear through in¬ 
termediate means, a pulley connected with 
said register-dial and concentric therewith, a 115 
belt passing ovq^ the register-pulley and the 
key-register-dial pulley, a properly-mounted 
pawl engageable with said ratchet-teeth, a re¬ 
ciprocating sliding bar engageable at its rear 
end with said pawl, a key-lever adapted'to 120 
move said sliding bar and also provided with 
means to communicate motion to said verti¬ 
cal support, substantially as specified. 

28. In a calculating-machine, the combina¬ 
tion of a rotatable gear, a cylindrical dial 125 
minted on a shaft and rotatable thereon by 
said gear,'a properly-.mounted vertioally- 
movable support, a disk rotatably mounted 

on said support an^ ht. ;ing a certain circum¬ 
ferential portion thereof provided with gear- 
teeth engageable with the first-named gear 
and also having another certaiircircumforen- 
tial portion of a larger radius provided with 
ratchet-teeth, a pawl adapted to engage said 
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ratcliet-teoth and to withdraw therefrom, a 
key-register dial mounted rotatably on a 
shaft and having a spring adapted to give it 
reverseinotion, a registcr-pnlley mounted ro- 
5 tatabl}^ on a shaft and having r.atchet-tecth 
on a portion of its periphery and movable 
forward by said second-named gear through 
intermediate means, a pnllej connected with 
said ke3’-register dial and concentric there- 
jo with, a belt passing over said register-pulley 
and said key-register-dial pulley, a properly- 
mounted pawl adapted to engage with and 
disengage from said ratchet-teeth of the reg- 
ister-pulle^’, a reciprocating sliding bar en- 
^ 5 gageable at its rear end with said pawl, a key- 
lever adapted to move said sliding bar and 
also provided with means to communicate 
motion to said verticallj^-movable support, 
substantial!}' as described. 

20 29. In a calculating-machine, the combina¬ 

tion of key-levers, a series of cylindrical in¬ 
dicating-dials mounted rotatably on a shaft, 
a ratchet-gear for each cylindrical dial con- 


\ 
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nected therewith and mounted loosely on said 
shaft, means actuated by the key-levers and 25 
adapted to rotate said dials, a carved slide 
accompanying each cylindrical dial and mov¬ 
able on suitable guidew'ays, a cam for each 
curved slide, fastened on said shaft, rotat¬ 
able therew'ilh and adapted to operate its said 30 
companion curved slide, a spring for each 
curved slide, a pawl pivoted on each curved 
slide bent so as to engage and move, forward 
the ratchet-gear of the next adjacent cylin¬ 
drical dial of the series and constituting a 35 
carrying mechanism, and an arm from said 
pawl.engageable with the same ratchet-gear 
and adapted to hold said gear from reverse 
movement, substantially as specified. 

In testimony whereof I affi.x my signature 40 
in presence of two witnesses. 

JOSEPH A. TURCK. 

Witnesses: 

Wabren R. Perce, 

Howard A. Lamprey. 
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To all whom it mmj concern: 

Re it known that I, DorrE. Felt, a citizen 
of the United States, residing in Chicago, in 
the county of Cook and State of Illinois, have 
S invented a new and useful Improvement in 
Duplicate-Printing Mechanisms for Adding- 
Machines, of which the following is a specifi¬ 
cation. 

This invention is a modification of and in 
lo. some respects an improvement upon the du¬ 
plicating-printing mechanism for calculating 
and other type-writing machines shown in 
the patent to me. No. 590,972, of October 5, 
1897. In. my said patent I duplicated the 
15 work by the use of a single set of type and a 
single ribbon, and without the employment 
of carbon or manifolding paper, by making 
the duplicate copy upon thin transparent pa¬ 
per and feeding it and the paper for the 
20 original upon opposite sides of the ribbon, so 
both papers w^ere impressed by the same im¬ 
pact of the type or type-hammer, the charac¬ 
ters being thus printed in reverse upon the 
back of the duplicate sheet, but showing 
65 through it, so as to bo distinctly readable 
upon the front. I also provided in said pat¬ 
ent means for separating the paper strips as 
they approached the printing-center and for 
guiding them into position on opposite sides 
30 of the ink-ribbon. 

In my present invention I still employ a 
single ink-ribbon; but instead of printing 
from both sides of the ribbon, as before, I 
now double the ribbon upon itself in front of 
35 the type and print from both courses thereof, 
one copy from each. In other words, both 
. the ribbon-spools are located at the same side 
of the machine, and the ribbon is led from one 
of the spools past the printing-point to and 
40 around a roller at the other side of the ma¬ 
chine, and thence back and again past the 
printing-point to the other spool. One of the 
strips of paper is fed between the two courses 
of the ribbon and.the other outside of them, 
45 and proper guides are provided for starting 
the strips of paper in their proper channels. 

‘ By these means I am enabled to make both 
impressions direct instead of one direct and 
one reverse, as in the patented machine, and 
50 thus render unnecessary the use of trans¬ 
parent paper for either of the paper strips. 
This and otlier features of my Invention are 


fully set forth below and also illustrated in 
the accompanying drawings, in which latter— 

Figure 1 is a plan of that portion of the 55 
machine to which my invention relates, show¬ 
ing the ribbon and the type-segments. Fig. 

2 is a front elevation of the parts shown at 
Fig. 1. Fig. 3 is a vertical section showing 
the same parts in position for printing. Figs. 60 
4 and 5 are sections on the lines 4 4 of Fig. 2; 
and Figs. C, 7, and 8 are sections on the line 
6 G of Fig. 2, giving different positions of the 
paper and ink-ribbon guides. Fig. 9 is a de¬ 
tail section on the line 9 9 of Fig.-2. Figs. 65 
10 and 11 are detail perspectives showing the 
ribbon-guides in different positions. Fig. 12 
is a view similar to Fig. 9, showing the parts 
in a different position. Fig. 13 is a section on 
the line 13 13 of Fig. 12. hig. 14 is a detail 70 
perspective of one of the parts. 

In said drawings, A A represent segments 
each carrying a series of type and pivoted at 
A' and positioned to bring the proper type to 
the printing-line by rods A’, joined to the 75 
gooseneck extensions A®, the latter rigidly 
connected to the segments, though they are 
spaced farther apart than the segments, so 
as to bring them in fine with the keys from 
which the}^ are actuated. The segment.shown 80 
at Fig. 3 is in the position in which it will 
print its upper character. 

B is one of the hammei*s for impressing the 
paper and ribbon on the type, there being 
one such for each t^^pe-segment. 85 

C and C' are the paper-feed rolls, acting to 
feed both strips W Y of the paper to the print¬ 
ing mechanism from supply - rolls. (Not 
shown.) 

D D' are the ink-ribbou spools, actuated in 90 
the customary manner by pinions, some of 
which are shown at D* The pinions 

D- and D’’ are fast on shaft D’, supported in 
swinging arms D* and controlled as to posi¬ 
tion by the lever D^. Both the spools are lo- 95 
cated at the same side of the machine, as 
clearly shown at Fig. 1, and the ribbon E 
passes from spool D around guide-roller D®, 
thence across the inachino and past the print¬ 
ing-center to a second guiil^»*44«r I>“, and icrt 
thence from in front of a guide-stud back 
past the type to the other spool D'. Two 
separate and parallel courses or portions E' 
and E’ of the ribbon are thus positioned bo- 



tween the type and hammers, and each of 
them may be utilized to prfnt on one of the 
strips of paper, ns will be fully explained here¬ 
inafter. 

5 In order to utilize the two parallel courses 
of the ribbon for printing upon separate strips 
ofpaper,8uitable means are provided for sepa¬ 
rating the courees of the^ribbon, so as to per¬ 
mit the entrance of one of the strips of paper 
10 between them. These means consist in part 
of two parallel flat spring-plates Fand rear¬ 
ranged across the front of the type-segments 
and cut out at their centers, as plainly shown 
at FigS. 2, 10, and H, sons to expose the rib- 
15 bon ^while their upstanding end wings F^ act 
as guides to the ribbon. The plates are pref¬ 
erably secured together along their bottom 
line, so that both move together, and they are. 
.firmly attached at one end to a stationary 
20 part of the machine, as seen at F^ the other 
end being free to be forced forward by a hand- 
lever F^ mounted on the cross-shaft F*. One 
of the ribbon courses—that indicated at E'— 
moves between the wings of the plates F F', 
25 and the other course thereof moves be¬ 
tween the back plate F' and the stationary 
abutments F^ and F^, arranged one at either 
side of the type-segments, as seen at Figs. 1 
and 2. 

30 The lever F* is intended only for momen¬ 
tary use while entering one of the paper 
strips between the ribbon courses E' and E*, 
and consequently it is adapted to swing for¬ 
ward when actoated by the operator a lim- 
35 ited distance and in so doing by its engage¬ 
ment with the spring-plates or the extension 
F® on one of them to force their free ends 
forward, and thus widen the space between 
the ribbon courses and allow the initial end 
40 of th€f paper strip Y to enter between them. 
This operation will be clearly understood from 
Figs. 10 and 11, Fig. 10 showing the plates in 
their normal position, with the ribbon courses 
together, and Fig. 11 showing them as bent 
45 forward, as just described, and as moving the 
course E' away from course E^ to form the 
opening for paper Y. As soon as strip Y has 
been entered between the ribbon courses the 
lever F^ is released by the operator and re- 
50 turns to its normal position under the pow'er 
of spring F®, attached to the guard-plate G, 
fast on said shaft F® and located at the other 
side of the printing-center. Said plate G aud 
a companion plate G', which, however, is 
55 loose upon the shaft F® instead of being fast 
on it, as is the case with plate G, are located 
below the spring ribbon-guide Fand in such 
proximity to the paper-feed rolls as to enable 
the plates to direct the paper properly with ref- 
60 erence to the ribbon. The plate G is controlled 
by its shaft’F®, and consequently swings for- 

_ward wh eneveri|ie lever F* is moved forward, 

as Hereinafter sot forth, and it also swings in 
the same direction whenever plate G' swings 
65 forward by reason of theengagementofpinG^ 
carried by shaft F®, and the projection G®, car¬ 
ried by said plate. Plate G' is actuated in 


these movements by a hand-lever G*, attached 
to or iu one piece with-it, and is returned b> 
a spring G®. A pivoted pawl G® serves to lock 70 
lever GMn its forward position, (shown at Fig. 

8,) being swung automatically into position 
behind the lever, so as to prevent its return, 
by attaching it to the other end of said spring 
G®. The lock thus effected is released by le- 75 
ver F^ when it is next operated, as said lever 
then encounters the point or projection G^on 
the pawl and turns the latter sufficiently to 
release lever G^. 

The paper strips are both cut diagonally at 80 
their initial ends, and when tw^o strips are used 
they should be thus cut iu opposite directions, 

(see Fig. 2,) so that when advanced by the 
feed-rolls the long side of strip W strikes the 
plate G and the long side of strip Y strikes 85 
plate G'. These plates are located at opposite 
sides of the vertical center of the machine, 
and each is thus adapted to act on the ad¬ 
vance portion of one of the strips. When in 
position for use without duplicating and with 90 
one strip of paper, they are both inclined for¬ 
ward, so that the paper will be directed by 
them to the front or outside of the ribbon- 
guideF; but if it isdesired to duplicate, the 
operator actuates lever F*, thereby throwing 95 
forward plate G, but leaving plate G' in the 
position of Figs. G.and 7, and holds said lever 
against returning while he feeds the paper up¬ 
ward. Plate G will now direct strip W for¬ 
ward of the ribbon-guide F, and plate G' will 100 
act upon, the advance point of strip Y and di¬ 
rect it between the two courses of the ribbon. 
Having once started the papers in this man¬ 
ner, they will continue to feed one in front of 
course E' and the other between the two 105 
courses of the ribbon so long as desired. If 
the operator desires to stop duplicating, he 
preferably severs strip Y at some point be¬ 
tween the feed-rolls and the supply-roll, and 
then sets lever G^ forward, throwing both no 
guide-plates G and G' forward into position 
to direct the paper, whether one or both strips, 
forward of the ribbon E'. 

Of course the paper strip which passes be¬ 
tween the two courses of ribbon will be print- 115 
ed upon the back as well as on front, but this 
will not ordinarily be objectionable. 

Figs.4 and G show the positions of the paper 
and ribbon guides when entering two strips 
of paper for duplicating. Figs. 5 and 7 show 120 
the positions after the lever F'* has been re¬ 
leased and the parts have returned to the po¬ 
sitions occupied b}'^ them while the printing 
in duplicate is being done. Fig. 8 shows the 
position of the-lever G* and guide G' when set 125 
for operation without duplicating. 

While the machine illustrated is specially 
intended for the production of both an origi¬ 
nal and a duplicate record of 4bo irorfc done 
by it, it will be understood that if no dupli- 130 
cate isdesired it can be readily and instantly 
changed so as to produce only an original by 
throwing lever G^ to its forward position in 
which it is automatically locked, as above 





stated; also, that while I have shown only a 
single fibbon it will be understood that the 
ribbon-separating devices and the paper-guid¬ 
ing devices may be used in machines employ- 
5 ing two separate ribbons, each passing but 
once past the printing-center. 

The lever is loosely mounted on the 
shaft F®, but actuates the latter when it is 
moved forward, as above stated, by reason of 
lo thecontactof the pin F‘®, carried by the shaft, 
with the projection F“, carried by the lever. 
A stop F^- limits the forward movement of the 
lever. 

I claim— 

1$ 1. A duplicating printing device compris¬ 

ing a single set of type, an ink-ribbon dou¬ 
bled on itself each fold adapted to make an 
impression on its respective sheet of paper 
and by the same type, and means for operat- 
20 ing the printing mechanism and automatic¬ 
ally feeding the paper and inking ribbon. 

2. The combination of a paper-feeder for 
feeding two layers of paper in one direction, 
a doubled inking - ribbon extending trans- 

25 versely to the direction of movement of the 
paper and along the printing line or center, 
one strand of the ribbon lying between the 
said layers of paper and the other strand out¬ 
side of one of said layers, means for feeding 
30 the said strands in opposite directions trans¬ 
versely to the direction of the paper-feed, a 
set of printing-type acting at said line or cen¬ 
ter to print duplicate impressions on said 
paper, and mechanism for causing an irapres- 
35 sion by said type. 

3. The tabulating or type-writing machine 
having a single ink-ribbon doubled on itself 
so that two courses of it will be passing the 
printing-center at the same time; and also 

40 provided with means other than the pai)er be¬ 
ing written upon for separating said courses, 
substantially as specified. 

4. The tabulating or other type-writing ma¬ 
chine, having two parallel and closely-asso- 

45 ciated and automatically-operated ribbons 
passing the printing-center at the same time, 
and adapted to make direct impressions upon 
different sheets or strips of paper, and also 
having means other than the paper being 
50 written upon for temporarily separating the 
ribbons to admit one of the paper sheets or 
strips between them, substantially as speci¬ 
fied. 

5. The tabulating or other type-writing ma- 
55 chine, having two parallel and closely-asso¬ 
ciated rilibons passing the printing-center at 
the same.tirae, and adapted to make direct 
impressions upon different sheets or strips of 
paper, and a guide for one of the ribbons, 

60 movable so as to carry its ribbon temporarily 
away from the other ribbon and thus give en¬ 
trance for the paper between the ribbons, sub¬ 
stantially as specified. 

6. The tabulating or other type-writing ma- 
65 chine, having two parallel and closely-associ¬ 
ated ribbons passing the print! ng-center at the 
same time, and adapted to make direct im¬ 


pressions upon different sheets or strips of pa¬ 
per, and also having a guiding device F F' 
movable so as to deflect one of the ribbons 70 
away from the other and give entrance to the 
paper between the ribbons, substantially as 
specified. 

7. The tabulatingorother type-writing ma¬ 
chine, having two parallel and closely-asso- 75 
ciated and automatically-operated ribbons 
passing the printing-center at the same time, 
and adapted to make direct impressions upon 
different sheets or strips of paper, and also 
having means for feeding two strips of paper 80 
and guiding means for directing one of said 
strips between the ribbons, substantially as 
specified. 

8. The tabulating or typo-writing machine 
having two parallel or closely-associated rib- 85 
bons passing the printing-center at the same 
time, and wherein are combined means for 
supporting and feeding said ribbons, means 
other than the paper for temporarily separat¬ 
ing said ribbons at the printing-center, means 90 
for feeding two strips of paper and means for 
directing one of said strips between the sep¬ 
arated ribbons, substantially as specified. 

9. The tabulating or other type-writing ma¬ 
chine having two parallel and closely-associ* 95 
ated ribbons passing the printing-center at 
the same time, and wherein are combined 
means for supporting and feeding said rib¬ 
bons, means for temporarily separating the 
ribbons at the printing-center, means for 100 
feeding two strips of paper, and guides acting 

to separate the strips and to direct one sUip 
outside of and the other strip between the rib¬ 
bons, substantially as specified. 

10. The tabulating or other type-writing ma- 105 
chine having two parallel and closely-associ¬ 
ated ribbons passing the printing-center at 
the same time, and wherein are combined 
means for supporting and feeding the ribbons, 
means for temporarily separating the ribbons no 
at the printing-center, means for feeding the 
paper, movable guides for separating and di¬ 
recting the paper strips so that one moves 
outside of and the other between the ribbons, 
and means for controlling said guides, sub- 115 
stantially as specified. 

11. The tabulating or other type-writing ma¬ 
chine having two parallel and closely-associ¬ 
ated ribbons passing the printing-center at 
the same time, and wherein are combined 12b 
means for supporting and feeding the ribbons, 
means for temporaril}" separating the ribbons 

at the printing-center, means for feeding the 
paper, movable guides for separating and di¬ 
recting the paper strips so that one moves 125 
outside of and the other between the ribbons, 
and a lover acting both to cause the separa¬ 
tion of the ribbons and the positioning of .said 
guides, sn])stanti;ill3'as specified. 

12. The labiilatiugorolhertype-tfrltingma- 130 
chine having two parallel and closely-associ¬ 
ated ribbons passing the printing-center at 
the same time, and wherein are combined 
means for supporting and feeding the ribbons, 


means for temporarily separaiius the ribbons 
at the printii^-center, means for feeding the 
paper, movable guides for separating and di¬ 
recting the paper strips so that one moves 
5 outside of and the other between the ribbons, 
a lever for positioning bath said guides in the 
same positio#, a pivoted pawl or latch for 
locking said lever in its acting position, and 
means for releasing said pawl, substantially 
lo as speci&ed. 

13. The tabolatingor other type-writing ma¬ 
chine having two parallel and closel^’-associ- 
ated ribbons passing the printing-center at 
the same time, and wherein are combined 
15 means for supporting and feeding the ribbons, 
means for temporarily separating the ribbons 
at the printiqg-center, means for feeding the 
paper, movable guides for separating and di¬ 
recting the paper strips so that one moves 
20 outside of and the other between the ribbons, 
a lever for positioning both said guides in the 


same position, a pivoted pawl or latch for 
locking said lever in its acting position,' said 
pawl being releasable by a second lever in¬ 
cluded in the means for separating the rib- 25 
bons, substantially as specified. 

14. The combination with the paper-guides 
G and G', of a lever fast upon the shaft carry¬ 
ing said guides, a second lever attached to the 
loose guide, and a pawl for locking said last- 30 
mentioned lever in one position, said pawl 
being released by the first-mentioned lever, 
substantially as specified. 

15. The combination of guides G G', the 
rock-shaft on which they are mounted, the 35 
levers and G^ and the pawl-locking lever 
G® and released by lever F^, substantially as 
specified. 

DORR E. FELT. 

Witnesses: 

L. E. Curtis, 

II. W. Munday. 
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To all ivlioia it may concern: 

Be it known that I, Dorr E. Felt, a citizen 
of the United States, residing in Chicago, in 
the county of Cook and State of Illinois, have 
5 invented a now and useful Improvement in 
Tabulating-Machines, of which the following 
- is a specification. 

This invention is an improvement in com¬ 
puting tabulating-machines adapted to print 
lo i^arallel columns of numbers side by side 
upon a more or less wide sheet of paper as dis¬ 
tinguished from the narrow ribbon-paper 
heretofore commonly emplo5'ed. Heretofore 
these machines have been provided with 
1$ alarms controlled by the paper and acting to 
give a signal when the printing reaches the 
bottom of the sheet, and I Irnve shown such 
alarms in my Patents Nos. 628,170 and 644,287. 
Alarms, however, often fail of their object, as, 
to the operators do not always heed them and do 
not alwaj^s hear them, and it therefore fre¬ 
quently happens that the operator continues 
to go through the operation of setting up and 
t)rintin^nnmbers after the alarm is given and 
15 after the bottom of the sheet has moved be- 
3^ond the feed-rolls. In machines of this kind 
this causes serious trouble, as the numbers set 
up after the sheet has passed through the rolls 
are added by the numeral-wheels and printed 
30 one on top of another at the same point upon 
the paper and must be subtracted before pro¬ 
ceeding with the nextcolumn,or the entire col¬ 
umn must bo printed and added over again. 
To avoid this trouble is the main object of the 
35 present invention, and I_have succeeded in 
avoiding it, as well as in improving the ma¬ 
chine in other respects, by providing the print¬ 
ing mechanism, and also the adding mechan¬ 
ism, with means whereby both may be abso- 
40 lutely locked as soon as the last line has been 
recorded,-and all further printing (except of 
totals) and adding be prevented prior to the 
shifting of the sheet for the next column. The 
aotiono^heaelod 

and adding niebhnnisnis I avoid 
all danger of the adding of numbers which* 
are not also properly recorded, and the op¬ 
erator is relieved of all care upon that sub¬ 
ject, as the machine automaticnfly looks when 
Mio printing apnroaolioN tho bottom of the 
impor, rtiid this braneli of my Invontlon con¬ 


sists in the combination, with the printing 
and adding mechanisms of a tabulating-ma- 
chine, of means for locking such mechanisms 55 
automatically when a full column has been 
printed. 

Another feature of the invention relates to 
the construction of the devices whereby the 
paper thus controls the locking devices. As 60 
heretofore constructed the paper-.roll has 
been provided with a single annular groove, 
into which a spring-pressed finger or wire is 
entered when not held from 'entering by the 
paper, and this finger in the act of entering 65 
the groove sets in operation the alarm mech¬ 
anism. In order to insure action by this 
finger when the bottom of the sheet moves 
beyond it,, the spring actuating it must have 
a fair amount of strength, and in my use of ;o 
the device I found that sometimes the spring 
caused sufficient friction upon the paper to 
tear it, especially when the finger nears the 
bottom of the sheet, and the finger almost 
always caused an objectionable crease in the 75 
paper. These evils I now remedy by em¬ 
ploying a series of fingers .spaced apart so as to 
act upon the paper at different points, there¬ 
by distributing the pressure of the spring 
upon the paper through a series of separated 80 
planes, instead of a single plane, as hereto¬ 
fore. I thus obviate both the tearing and 
creasing of the paper, without in any de¬ 
gree detracting from the efficiency or cer¬ 
tainty of action of the fingers. 

The invention also embraces several other 
features of novelty which are fully explained 
in the de.'^cription given below and pointed 
out In the clairps. 

In the accompanying drawings, forming a 90 
part of this specification. Figure 1 is a plan 
view of a tabulator provided with my pres¬ 
ent improvements, partly broken away. Fig. 

2 is a horizontal longitudinal section of the 
paper-carriage, partly brok|BiLAi|m y. Fig . 3 

ilng the locking mechanism. Figj ^ is a per¬ 
spective of tho tjevico for transmlttmg tnotlou 
from tho paper-controlled device to the look¬ 
ing meohnnisin. Fig. O shows tn Column- 
spacing bar of tho P*tP®r-oarrlag • ^ 

and 7 arc longitudinal vortical so«*r »'»»• .iHg. 

H iNahoi’l/.oiital sootloii. Fig. IDs 
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lion. Figs. lOand 11 are partial vertical sec¬ 
tions. Fig. 12 is a partial horizontal section. 
Fig. 13 is .a vertical longitudinal section of 
the complete tabulator, showing both the 
$ printing mechanism and the adding mechan¬ 
ism. Figs. 14 and 15 are'detail views, the 
latter being in perspective. 

In said drawings, 15 represents the ke)’s; 
IG, Ihh surrouhding-frame; 17 , the numeral- 
lo wheels; 18 , theanswer-printing plunger; 19 , 
the operating-lever, whereby the ordinary 
printing, the adding, and the line-spacing are 
done; 20, the column-spacing and paper-re- 
versinglever; 200, the type-segments; 21, the 
15 ink-ribbon spools; 22,,the upper paper-roll 
and 23 the lower paper-roll, and 24 is the up¬ 
per guide and 25 the lower guide, between 
which the paper X is inserted. The rolls and 
guides are supported in a laterally-movable 
20 paper-carriage composed of bars 47 and 470 
and end connections 471 . 

The main cam, operated by lever 19 and 
causing many of the operations of the machine 
not necessary to be described here, is shown 
25 at 26 . It operates the paper-feed rolls by 
means of a bent lever 27 , pivoted to the cam 
and operating the crank-arm 28 , fast on the 
shaft 29 , which I call the “main” or “line” 
shaft. Shaft 29 also carries another crank- 
30 arm 30 , to the outer end of which a pawl 31 
is pivoted. This pawl engages a ratchet- 
wheel 32 , fast on the sleeve 83 , hereinafter 
mentioned, and encircling the angular shaft 
33 , which carries a pinion 34 , meshing with 
35 the pinion 35 , loose on the shaft 3 G of the feed- 
roll 23 and operating said roll through the 
medium of a clutch consisting of the disk 37 , 
sliding on the shaft and having a laterally- 
projecting pin 38 and a disk 39 , attached to 
40 pinion 35 , and having a series of openings 40 , 
into which said pin is adapted to enter. The 
disk 37 forms one side of an annularly-grooved 
slide 41 and is constantly impelled toward 
pinion 35 by a spring 42 , confined on the shaft 
45 between the slide and the pinion 43 , through 
which and the pinion 44 on the shaft 45 of the 
upper feed-roll said upper feed-roll is driven. 
The slide 41 is moved at will, so as to disen¬ 
gage the pin 38 from disk 39 - by the elbow- 
50 lever 4 G, pivoted upon the spacing-bar 47 , the 
end 48 of said lever entering the groove of the 
slide, as plainly shown at Figs. 2 and 8. Nor¬ 
mally this clutch is closed, as in Fig. 2 , but 
is shown disengaged at Fig. 8 in order to 
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bettor disclose the construction. Pin 38 
passes through a block 370 , fastened to shaft 
3 G and interposed between the disks 37 and 
39 . l>y means of lever 46 the operator opens 
the clutch whenever desired and while press- 
60 ing on the lever is free to turn the rolls in 
either directiefn without imparting movement 
to the shaft 33 or any of the parts actuated 
by it. Through the medium of the mechan¬ 
ism described the paper-rolls are actuated at 
65 each operation of the lever 19 and its cam 
and act to move the paper to the extent of a 
line-space at each actuation. 


The locking of the printing and adding 
mechanisms when the bottom of the paper is 
reached in the tabulating operations is effect- 70 
ed as follows: As shown clearly in Figs. 6 and 
7 , the edge 49 of cam 26 is serrated and adapt¬ 
ed to be engaged by the serrated end of a le¬ 
ver 50 , pivoted stationarily at 51 and having 
an upstanding arm 52 , to which a spring 53 is 75 
attached, the power of this spring being ex¬ 
erted in forcing the lever into engagement 
with the cam. From the farther end of this 
lever a connecting wire 54 extends upward 
to a junction with the right-angle bent end 80 
55 of a lever 56 , which is pivoted centrally 
upon a shaft 560 stationarily supported at its 
ends The other end 57 of this lever sets un¬ 
der and acts to lift a bar 58 , which I call the 
“ finger-bar” and which has a limited up-and- 85 
down swinging movement, being pivoted at 
its ends 59 in the carriage ends 471 , the ends 
59 being bent away from the plane of the bar, 
as seen at Fig. 3 . Tliis bar carries a series 
of fingers or feelers 60 , projecting forward 90 
from it and registering with slots 61 , formed 
in the paper-guides 25 and 24 . These fingers 
are located close under guide 25 with their 
points extending through guide 25 and when 
the lever 56 is permitted to lift the bar 58 the 95 
fingers move from the position of Fig. 6 to that 
of S'ig. 7 . In the former they project into the 
path of the paper, but are prevented from en¬ 
tering guide 24 by the paper, and in the lat¬ 
ter figure the paper having passed beyond 100 
them they rise and enter the slots in guide 24 . 

The fingers areeirtployed in such number as 
may be desirable to prevent such friction 
upon any part of the paper as might rupture, 
mutilate, or crease it. 105 

It will be seen from what is above written 
that the cam will become locked as soon as 
the bottom edge of the paper has passed the 
fingers and the fingers are permitted to rise 
in obedience to spring 53 . The paper thus no 
controls the fingers and through them it also 
controls the locking of the cam, and while 
thus locked neither the printing mechanism 
or the adding mechanism, in so far as they 
receive motion from lever 19 or cam 26 , can 115 
be operated, and consequently the operator 
is absolutely prevented from either printing 
or adding numbers after a full column has 
been recorded. The fingers 60 are depressed 
when inserting the paper by providing roll- 120 
releasing lever 46 with a pin 62 , which when 
the lever is operated bears against the in¬ 
clined end 63 of an arm 64 , attached rigidly 
to the finger-bar 58 and rocks the bar, there¬ 
by carrying the fingers downward and admit- 125 
ting the paper freely’. The annular grooves 
65 in the roll 23 give room to the fingers 60 
and enable me to position the fingers close to 
the rolls. 

The inacbiiio ermtains the paper-reversing 130 
mechanism of my Patent No. 644 , 287 , acting 
to reposition the sheet after the completion 
of one column preparatory to the starting of 
a fresh column, and which is best shown at 
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Figs. 6 and 8 . This mechanism consists of 
the pinion 71 on shaft 33, the train of gears 
72, 73, 74, and 75, and the toothed segment 7G, 
having internal teeth meshing with gear 75. 

5 The segment is mounted loosely on shaft 77, 
and the hand-lever 20 is mounted on the same 
shaft and carries a stud 78, engaging a shoul¬ 
der or projection 79 on hub of the segment. 
The regular line-feeding movements given 
lo the paper will, through the mechanism de¬ 
scribed, carry the segment step by step from 
the position of Fig. 6 , in which its projecting 
lug 80 is close under the upper stop 81, to or 
toward its lowermost position, (shown at Fig. 
15 7, in which the lug 80 is almost in contact 
with the lower stop 82,) th^extent of the seg¬ 
ment's movement depending on the num¬ 
ber of lines printed, and when the column is 
completed the operator in order to return the 
20 paper vertically has only to depress lever 20 . 
He thereby, through the engagement of stud 
78 with the shoulder 79, raises the segment to 
the upper position again, and in so doing im¬ 
parts a backward rotation to the gears and' 
25 through them to the feed-rolls exactly equal 
in extent to the aggregate of the feeding 
movements received while the tabulating was 
being done, and consequently the top of the 
sheet will be returned to the plane in which 
30 the printing was started. While I have sliown 
stops 81 and 82 in position to engage the lug 
80 on segment 7C at the end of the up and the 
downstrokes pf the segment, I do not rely on 
those stops regularly to arrest the segment. 
35 As already explained, the locking of the cam* 
26 by the lever 50 as the printing nears the 
bottom of the sheet acts to prevent any fur¬ 
ther feeding movement of* the paper-rolls, so 
that no further downward impulses will be 
40 given to the segment, and this occurs before 
the lug 80 strikes stop 82, and in the case 
of the up movement of the segment I provide 
another stop, located near the ratchet-shaft 33 
and consisting of a pin 115, carried upon the 
45 side of pinion 71^ and a stop IIG, consisting 
of a projection formed on the inner side of a 
vertical plate 117 and located where it may 
intercept pin 115 at or shortly prior to con¬ 
tact by lug 80 with stop 81. The pinion 71 is 
50 thus arrested and with it the train of revers¬ 
ing mechanism. By thus arresting the re¬ 
versing mechanism at the point where it first 
receives power I avoid the evils which would 
be caused by lost motion in the parts between 
55 stop 81 and said pinion 71 and insure the stop¬ 
ping of the paper-rolls when tho 3 " are reversed 
at the exact point at which they were posi¬ 
tioned at the time of starting the printing. 
The engagement between pinion 71 and gear 
60 72, which, with its companion gears 73, 74, 
and 75 is supported upon a stationary part of 
the machine, such as the side plate ICO, is 
maintained during the lateral movements of 
the paper-carriage by mounting pinion 71 
6 $ upon a sleeve 83, fitted to and turning with 
shaft 33 and held against moving with the 
shaft in the longitudinal movements of the 


latter by a stationary bearing 84, encircling 
the sleeve between the ratchet-wheel 32 and 
an outstanding rim or flange 85 , so that pin- 70 
ion 71 and gear 72 are never out of mesh. 

The bearing 84 is attached to plate ICO, and 
the sleeve may be fitted to the shaft at one 
end only, as seen at 830. 

For shifting the paper laterally in column- 75 
spacing I employ the following mechanism 
and operate it simultaneously with the re¬ 
versing of the sheet, so that by means of the 
same motor device both movements maj^ be 
accomplished. The reversing-lever 20 is con- 80 
nected by a bent link 95, pivoted to the lever 
at 96 to the short arm of an elbow-lever 97 by 
a universal joint, and lever 97 is pivoted sta- 
tionarily at 98 and carries upon its long arm 
a pivoted pusher 99, adapted to engage the 85 
notches 100 in the spacing-bar 47. The 
pusher is normally held out of engagement 
with bar 47 bv a rest 101, but is urged into 
engagement as soon as it moves off the rest 
by spring 102. The notches 190 are spaced 90 
apart to agree with the width of the column- 
spaces, and at each actuation of the revers¬ 
ing-lever 20 the movement given thereby to 
the link and elbow-lever carries the pusher 
off the rest and moves it far enough beyond 95 
the rest to shift the spacing-bar and with it 
the paper-carriage a column-space to the left. 

A stop 103 may be secured to the top of plate . 
160, where it will come in contact with the 
short arm of lever 97 and limit the movement 100 
in one direction; but its use is optional. To 
prevent overthrow of the carriage in the shift¬ 
ing movements, an elbow-shap^ latch 104 is 
emploj’ed and connected to elbow-lever 97 by 
a link 105. The link is freely joined to the lo^ 
lever and is slotted at 106, where it joins the 
upper arm of the latch. The normal position 
of the latch is shown at Fig. 2, and by reason 
of the slot lOG it is not forced down into act¬ 
ing relation with bar 47 until the shifting no 
movement is almost complete. It enters 
notches 107, located between notches 100 and 
which have their abrupt side facing in the 
opposite direction from the abrupt sides of 
notches 100. To hold the carriage stationary 11 «; 
between the shifting operations and also to 
insure uniformity in its positioning, I employ 
a spring - pressed dollj^-roll 108, entering 
notches 107. The roll is carried in the end 
qf a pivoted bar 109, and the bar is pressed 120 
downward at all times by a spring 110 , joined 
at one end to the vertical part of latch 104 
and at the other end to a bent lever 111 , em¬ 
ploying the pivot 112 of the bar as a fulcrum 
and bearing on a pin 113, inserted in the bar. 125 
The notches 107 are cut from side to side of 
the bar, while notches 100 are cut only part 
,way through, and consequently the dollji-roll 
108 cannot enter the latter. The dolly-roll 
does not effect an absolute lock of the car -'130 
riage, but is easily forced to yield whenever 
it is desired to move the carriage b^’ hand. • 
The machine may be used with ribbon or 
roll paper, as well as sheet-paper, by provt^ 
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ing it with a support for the shaft of the pa¬ 
per-roll in proper relation to the paper-guides 
and paper-feed rolls, substantially as shown 
in ray Patent No. 644,287, and by providing 
5 it also with the throw-off or disconnecting 
mechanism now to be described. At 86 is a 
hand-lever, which I term an “interlocking” 
lever. This lever is pivoted upon a station¬ 
ary pivot 87 ai\d carries at its lower end a U- 
lo shaped piece 88 , which sets over pinion 71 
without interfering in any way with the lat¬ 
ter’s rotation, (see Fig. 9,) and by means of 
this lever said pinion is shifted on the sleeve 
to a slight extent sufficient to draw the later- 
15 ally-extending pin 89, carried by the pinion, 
from the opening in rim 85, with which the 
pin is adapted to be brought into register. 
When the pinion is locked to the sleeve by 
pin 89, it compels the reversing mechanism to 
move with it at each actuation of the paper- 
feed rolls, and thus carry segment 76 down¬ 
ward, so that the feed-rolls will be reversed 
and return the paper to its starting-point 
when the segment is returned by lever 20 , as 
25 already described; but when the pinion is free 
from rim 85 the pinion does not turn with the 
sleeve in the line-spacing, and consequently 
the revei'sing mechanism remains idle, so that 
the ribbon-paper instead of the sheet-paper 
30 can then be used to receive the tabulations. 
By means of the lever 86 the reversing mech¬ 
anism is readily thrown into or out of gear, as 
desired, in an instant of time, so that the ma¬ 
chine is practically always ready for use with 
35 either sheet or roll paper. 

It is very essential that when the reversing 
mechanism is reconnected to the feeding-shaft 
33 the same teeth shall come in mesh that 
were in mesh at the time of disconnecting, 
40 because if different teeth are brought in mesh 
in reconnecting the stop-pin may not be in 
proper position relative to stop 116 at the end 
of the reversing operation, or the ratchet 32 
might be stopped in some position in which 
45 its doll 3 '-roll 130 would rest on top of a tooth 
instead of entering between adjacent teeth. 
To avoid any possibilit}^ of this kind, I pro¬ 
vide means whereby the connecting and dis¬ 
connecting can take place only when the parts 
50 are in a certain position. To this end, the ver- 
, tical plate 117, already mentioned, is pivoted 
at its lower end on a stationary pivot 118 and 
is provided with an arm H9, positioned so it 
will be engaged by the pin 120 on the inner 
55 face of segment 76 just before the segment 
reaches its upper position. The plate also is 
provided with an opening 121 , encircling the 
hub of the pinion 71, but larger than the hub, 
so as to permit a slight edgewise movement 
60 by*the plate upon its pivot 118. ’ The plate is 
positioned close to the pinion, so that said 
pin 115 will strike it and prevent the shifting 
of the pinion,* except when the sin.gle small 
opening 122 , located close under the stop 
116, and the pin 115 are brought into register 
one with the other. This opening is adapted 


to receive the pin, and thus to permit the 
pinion to be shifted toward plate 117 by lever 
86 in effecting the disconnection of the re¬ 
versing mechanism. A spring 123 constantly 70 
draws the plate in a direction, which carries 
the opening 122 out of the orbit of pin 115, so 
that no opportunity is afforded to shift pinion 
71, except when the segment overcomes said 
spring 123 and forces the plate over suffi- 75 
ciently to allow the pin to enter the opening. 

It will also be noted from Fig. 8 that pinion 
71 has no intermediate position, but is either 
locked to the sleeve by pin 89 or is held 
against rotation by the entrance of pin 115 So 
within opening 122 of plate 117 and that it 
can only be shifted from one of these posi¬ 
tions to the other when the opening in the 
rim of the sleeve and the opening? in the plate 
are both in register with their respect ive pins. 85 
It will also be observed that the slight move¬ 
ment allowed plate 117 is sufficient to carry 
the opening 122 into and out of the orbit of 
pin 115. The construction described permits 
the disconnecting and reconnecting of there- 90 
versing mechanism only when the segment 
76, and consequently all the gears and the 
pin 115, are in one particular position and 
the dolly-roll 130 is seated between two of the 
teeth in ratchet 32, thus insuring that the 95 
identical teeth of all the intermeshing parts 
which were in mesh at the time the discon¬ 
necting took place are again broug|it into 
mesh and cohtinue at all times, while connect¬ 
ed to bear identically the same relation to one 100 
another. The plate 117 issteadied and guided 
at the top by the notched pin 124. From this 
paragraph the operation of atop 116 and pin 
115 will be more fully understood. With the 
pin-stop over the pin and the pin 120 against 105 
the under side of the arm 119 no obstacle ex¬ 
ists to the feeding of the paper, because thr 
pinion 71 is free to move in the direction rii 
which it moves when the paper is fed upward, 
and such movement carries, segment 76 and no 
its pin 120 downward away from arm 119 and 
also carries pin 115 away from stop 116. The 
feeding of pin 120 downward allows spring 
123 to act and move plate 117, so as to carry 
stop 116 out of Iheorbit of pin 115. Thedollj*- 115 
roll 130 is supported in a swinging arm 131, 
supported upon a stationary pin 132 and is 
normally urged toward the ratchet-wheel b}" 
spring 133 through the medium of a bent le¬ 
ver 134, employing pin 132 as a fulcrum and 120 
exerting its power upon the pin 135, inserted 
in arm 131. The doll^’-roll is forced away 
from the ratchet whenever the reversing-le- 
ver is actuated by moans of the cam-lever 

136, fast on shaft 77 and acting on the pin 125 

137, secured in the. dolly-cariying arm 131, 
the lever 136 having an inclined surface 138, 
adapted to move the dolly-arm in the direc¬ 
tion which carries the dolly away from its act¬ 
ing position. The spring 139,one end of which 130 
acts on the cam-lever and the other end of 
which is secured to a station.ary stud 1 in, act^ 
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to return tlic cani-lcvcr and with it shaft 77 
and tlio parts carried hy it to their normal 
positions after each reversing operation. 

Tlie machine is adapted to be used with, 
5 sheet-paper of a predetermined lengtii—say, 
eighteen inclies—but any shorter length may 
be used. If pai)er longer than the maximum 
lorigtli for which the machine is intended be 
inserted, the fingers (>0 would be prevented 
lo from acting before the lug 80 reaches the 
stop 82, because the longer paper at that time 
would still be iht<;rposed between the fingers 
and the upper guide 24, and consequently in 
such cases no locking action by lever 50 would 
15 be caused and the operator would be at lib¬ 
erty to continue setting up and tirinting num¬ 
bers, although no feed of the paper takes 
place after lug SO is in actual contact with 
stop 82. The result just described might 
20 also be caused by faulty positioning of a sheet 
of the prescribed length—that is to say, so 
that its bottom edge instead of passing eu- 
tirel}’^ be^’ond the fingers at the time of the 
printing of the last number remains over 
25 them, so as to prevent their operating. I 
therefore provide other means than those al¬ 
ready described for causing the locking of 
the cam when the fingers are prevented from 
operating, as above set forth. To this end 
30 lever 50 is provided with a projecting lug 
141, as seen at Figs. G and 7, and the segment 
is i^rovided with a contact-piece 142, so posi¬ 
tioned that when the segment approaches its 
lowermost position the contact-piece will en- 


35 gage said lug and force lover 50 


against 


the 


cam and thus lock the cam in the same man¬ 
ner as when it is caused to be locked by means 
of the fingeis GO. The contact-piece 142 is 
made yielding, being pivoted at 143 at one 
40 end and pressed outward at its other end by 
the spring 144. A pin 145 limits the action 
of the spring. The connecting-rod 54 is joined 
to the lever 50 hy a yielding joint construct¬ 
ed as seen at Figs. 0 and 7. The end of the 
45 rod is bent at right angles and is insci ted in 
a vortical slot IIG in the lover, and a spring 
147secured to the lever bears at one of its ends 
upon the bent end of the rod. This flexibil¬ 
ity in the connection avoids any dangiM- of 
50 the finger mutilating the paiio!’. 

ArFigs. 11 and 12 I sliow my im[»roved 
mechanism for operating shaft 5 G<»j by which 
the hammers are released and caused to jo int 
and which 1 therefore call the “printing- 
55 shaft.'’ Upon the side of the machine opjio- 
site to that upon which the ojieratingand re¬ 
versing h'vers aie located this shaft is jiro- 
vided with a segment-shajied mank 150, the 
normal position of which is illustrated at F 

tills tMflllk 

at t JK’lloO ( >vo slot I <mI liiiUs l•^l; and l.‘»a, 
tlio for III nr non nccl I im I ho oran k I AO \v 11 h I lio 
iM'ank lAI on tin* niiitn Minilimh roooiviiin mn- 
firi (loll liom itif* operatlugdoviM', and the hitter 
oontnadlitg tht‘ eratik intt to titt* etnf of the 
lnVto‘ t.'f'i trv wlileh the fit littltig tif ttte to¬ 


tals is oausod. Link 152 is slotted to permit 
crank 154 to move through the major portion 
of its stroke before actuating the printing- 70 
shaft, and the link 153 is slotted to permit 
lever 155 to move partially through its stroke 
before operating the same shaft. The total¬ 
printing lever is also joined by a slotted link 
157 to a crank 150, fast on tlie extension 200 75 
of shaft 20 and which is permitted to turn in¬ 
dependently of shaft 20 , being like shaft L’ of 
Patent No. 044,287 in that regard and also in 
its purpose and function. A stop 158 on crank 
154 limits the movement of crank 150 down- 80 
ward. With the construction set forth the 
actuating of shaft 20 by the operating-lever 
gives no motion to the total-printing lever, 
although all the other parts mentioned in this 
paragraph are moved, and, on the other hand, 85 
theactuatingof the total-printing lever gives 
little or no motion to shaft 20 . 

For changing the machine from siugle-line- 
spaco to double-lino-space printing and back 
from the latter to the former I employ the fol- 90 
lowing devices: At Ob is a lever stationarily 
pivoted at 01 and having its lower end en¬ 
larged on one side, as seen at 02 , Fig. 8 . As 
shown, the lever is not acting, and conse- 
(juently the pawl 31 will move the ratchet to 95 
the extent of two teeth at each actuation and 
the jii inting will be double-spaced; but if the 
lever 00 be shifted, so as to carry its side en¬ 
largement close up to llie ratchet, the pawl, 
which is wider than the ratchet, will ride over 100 
the enlargement before it engages the ratchet, 
and consequently cannot engage the latter 
until its down movement is lialf made, and 
consequen tly i t i m parts only a one-tooth move¬ 
ment to the ratchet and the printing will bo 105 
single-spaced. 

The locking-lever 50 is released from cam 
20 whenever the total-printing lever 155 is op¬ 
erated by an arm 170, extending downwardly 
from the shaft 171, to which lever 155 is fast, 110 
and the pin 172 on lever 50, which encoun¬ 
ters arm 170. 'rids will be understood best 
from Fig. 11 . 'I'lie same figure also shows a 
bar 173, actuated by a stud 174 on shaft 171 
and serving to tip very'slightly the hammer- 115 
housing, of which a portion is shown at 175. 

'riie keys are each provided with an offset 
or bend 17G on theirstems,adapted toengage 
the segment-levers 177, the offsets being 
graduate<l in jmsition, so that each key will 120 
be able lo imj»art lo the lover the proper 
amount of movoinent. Kach of the levers is 
provided with teeth whicli mesh with the pin¬ 
ions 178 uj)on the same shaft with the nu- 
mcral-whcels, and eaclu^tCjiiiiiLmiuQus actu- 
aU‘S Qp 
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pill 18G, working in a slot 187 in the main cam 
2(5. The catches are released from the keys 
by a horizontally-movingframe 188, mounted 
on the frame 182. The downward movement 
5 of frames 182 and 188 takes place when the 
hand^lever 19 is operated and carries any tey 
which may have been previously set down 
with them, and such key imparts a movement 
to its corresponding segment-lever propor- 
10 tioned to the power of the key*, and the seg¬ 
ment-lever in turn actuates its correspond¬ 
ing numeral-wheel to a proportionate extent 
and also positions one of the type-segments 
200 in printing position, the type-segments 
15 being pivoted at 201 and connected to the 
segment-levers by links 202. It will be un¬ 
derstood that there are a series of nine keys 
for each denomination embraced in the ma¬ 
chine and that such ke 3 's are duplicates of- 
20 the one shown; also, that there is a separate 
numeral-wheel and segment-lever for each 
denomination together with carrying devices 
for all the wheels except the lowest. The re¬ 
leasing movement of frame 188 is caused by 
25 means not shown, but which may be seen in 
iny Patent No. 568,021 of September 22, 1896. 
The paper seen at X is impressed upon the 
type by pivoted spring-actuated hammers 203, 
of which there is one for each denomination 
30 and which are normally held out of action by 
detents 201 , but are released from the de¬ 
tents by the tailpiece 41, actuated in part by 
the segment-levers and in part by a swing¬ 
ing cross-bar 206 and the hummer-releasing 
35 frames207. The action of this hammer mech¬ 
anism is fillip' set forth in my Patent No. 
044,287 of February 27, 1900. The paper en¬ 
ters the machine between the guides 24 and 
25, is fed by rolls 22 and 23, and guided up- 
4 c ward by guides 208. 

I claim— 

1 . The combination of an adding mechan¬ 
ism, printing devices, a paper holder and 
feeder one being laterally shiftable relative 
45 to the other means for operating said mech¬ 
anism and devices at will, and automatic 
mechanism acting when the bottom of a sheet 
is reached*for preventing the actuation of 
said adding mechanism. 

50 2 . The combination of an adding mechan¬ 

ism,printing devices,mean 8 for operating said 
mechanism and devices at will, a paper holder 
and feeder adapted for the holding of sheets 
of paper, and automatic mechanism released 
55 by the bottom edge of the sheet for prevent¬ 
ing the actuation of said adding mechanism. 

3. The combination of an adding mechan¬ 
ism, printing devices, means comprising 
finger-keys for operating said mechanism and 
60 devices at will,,a laterall 3 ’-shiftable paper 
holder and feeder, and automatic mechanism 
acting when the bottom of a sheet is reached 
for preventing the actuation of said adding 
mechanism. 

65 4. The combination of an adding mechan¬ 

ism, printing devices, means comiirising fin- 
irer-kevs for operating said mechanism and 


devices at will, a laterally-shiftable paper 
holder and feeder, and means controlled by 
the paper for preventing the actuation of said 70 
adding mechanism at a predetermined time. 

5. The combination with the operating-le¬ 
ver and its cam, of a lever 50 controlled by 
the paper and locking the cam when a full 
column has been tabulated, substantially as 75 
specified. 

6 . The combination with the operating-le¬ 
ver and its cam, of a spring-actuated lever 50 
engaging the cam and means whereby the pa¬ 
per controls said lever 50, substantially as. 80 
specified. 

7 . The combination with the printing mech¬ 

anism of a tabulator, of a laterally-movable 
paper-carriage, means for locking said mech¬ 
anism, and devices controlling said locking 8 ^ 
means, consisting of a series of spring-pressed 
fingers supported in said carriage and bear¬ 
ing upon the paper at separated points and 
mechanically connected to the locking means, 
substantially as specified. 00 

8 . The combination with the printing mech¬ 
anism of a tabulator,.of means for looking 
said mechanism and devices for controlling 
said locking means, consisting of a series of 
spring-pressed fingers bearing upon the paper 05 
at separated points and yielding connections 
between said locating means and said fingers, 
substantially a<^ specified. 

9. The combination in a tabulator with the 

pri n ti n g mechan ism t of means for looking said 100 
mechanism when a f ull column has been tab¬ 
ulated, and mechanism for reversing the sheet 
acting to cause said locklpg means to act, 
substantially as specified; 

10. The combination in a tabulator with the 105 
printing mechanism, of means for locking said 
mechanism when a full column has been tab¬ 
ulated, means whereby the paper may cause 
said locking means to act upon the completion ' 

of a column, and mechanism for causing said i to 
locking means to act in cases where' the pa¬ 
per is too long or is wrongly positioned, sub¬ 
stantially as specified. 

11. The combination inatabulatorwithtbe 
printing mechanism, of means for locking said 11 s 
mechanism when a full column has been tab¬ 
ulated, means whereby the paper may cause 
said locking means to act upon the completion 

of a column, and paper-reversing mechanism 
acting also to oause said locking means to act '’o . 
in cases where the paper is too long, substan¬ 
tially as specified. 

12 . In a tabulator, the combination with 
means for feeding the paper and printing 
mechanism for printing the numbers or 12 s 
amounts tabulated both operable at will, of a 
series of widely-separated spring-pressed fin¬ 
gers bearing against difTerent portions of the 
paper in proximit 3 ’ to the feeding means, and 
means for locking said mechanism controlled 130 
by said fingers, substantially as specified. 

13. The combination with the reversing 
mechanism of means for arresting the revers 
ing movement located at the point whore 
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receives power in the line-feeding niovemonts, 
substantially as specified. 

14 . The combination wiih the reversing 
mechanism of means for arresting the revers- 

5 ing movement consisting of the pin .145 on the 
initial member of the mechanism, and a stop 
110, substantially as specified. 

15 . The combination with a paper-fbvers- 
iug mechanism embracing an initial pinion 

I o receiving impulses from the paper-feed mech¬ 
anism in the line-spacing movements, of a 
stop-pin 115 carried by said pinion, and a 
relatively’’stationary projection or stop 116 
adapted to engage said pin, as the reversing 
15 mechanism completes the re versing ope ration, 
substantially as specified. 

16 . The combination with the paper-car¬ 
riage of means for feeding the carriage in col- 
iimn-spacing, a device for arresting the car- 

jq riage and link 105 slotted at 106 and actuated 
by the feeding means, substantially as speci¬ 
fied. 

17 . The combination with the paper-car¬ 
riage of means for feeding the carriage in col- 

25 umn-spacing, means for preventing over¬ 
throw of the carriage, and a dolly-roll acting 
to center the carriage in its severaj positions, 
substantially as specified. 

18 . The combination of a paper-carriage 
30 having a spacing-bar with oppositely-faced 

notches, a feeding-pusher, an overthrow-pre-. 
venting latch and a dolly roll, substantially 
as specified. 

19 * The combination of a paper-carriage 
35 having a spaciog-l)ar with oppositely-faced 
notches, a feeding-pusher, an overthrow-pre¬ 
venting latch and a dolly-roll, the latch and 
roll being both connected to the pusher, sub¬ 
stantially as specified. 

40 20. The tabulating-maciiine adapted to be 

used with either sheet or roll paper, and hav¬ 
ing a mechanism for reversing the sheet-pa¬ 
per, the combination of the paper-feed mech¬ 
anism, said reversing mechanism and a*de- 
45 vice connecting said reversing mechanism 
with the paper-feed mechanism and change¬ 
able as to position to disconnect and recon¬ 
nect the mechanisms, and means fox regulat¬ 
ing the disconnection and recon neotion so that 
50 both always take place when the members of 
' the mechanisms are in the same relative po¬ 
sitions, substantially as specified. . 

21. The combination in a tabulator, of 
mechanism for feeding the paper in line-spac- 

55 ing,mechanism for reversing the paper geared 
to said feed mechanism by a separable-con¬ 
nection, and means for regulating said con¬ 
nection so that it can only change position 
while the mechanisms are in one position,.sub- 
60 stantially as specified. 

22. The combination in a .tabulator, of 
mechanism for feeding the paper >n line-spac¬ 
ing,mechanism for reversing the paper geared 
to said feed mechanism by a shihing pinion, 

65 having a lateral pin 115 , and a plate 117 sur¬ 
rounding the piniop-shaft in proximity to the 
pinion and having a single opening 122 which 


said pin must enter to permit the shifting of 
the pinion, whereby the pinion i* prevented 
'from being shifted to disconnect the mechan- 70 
isms except at one point, substantially as 
specified. 

23 . The combination in a tabulator, of 
mechanism for feeding the paper in Hue-spac¬ 
ing, mechanism for reversing the paper geared 7 5 
to said feed mechanism by a shifting pinion 
having a lateral pin 115 , a pivoted-plate 117 
surrounding the pinion-shaft in proximity to 
the pinion and having a single opening 122 to 
receive said pin and acting to prevent the 8t 
shifting except when the pin and opening are 

in register, and means whereby the register¬ 
ing mechanism moves Said plate to bring the 
opening into the^orbit of the pin; snbstan; 
tially as specified. 85 

24 . The combination with the paper-feed 
mechanism, paper-reversing mechanism, and 
separable means for connecting .and discon¬ 
necting said mechanisms, of means for pre¬ 
venting connecting or disoonuebting exoept 90 
when the members of the mechanisms'are .in 
certain relative positions, substantially as 
specified. 

25 . The combination with the operating- 
lever and its cam, and the lookiog-lever 50 , 95 
of the total-printing lever and tneans whereby 
the latter feWsessaid locking-lever, substan¬ 
tially as specified/ 

26 . The combination with the operating le- - 
ver and cam, of devices for causing the lock- 100 
ing of the lever and cam consisting of a lever 
engaging the cam, a series oCseparated spring- 
pressed fingers 60 mounted upon a swinging > 
bar and extending close up tp the feed-rolls, 

a slotted guide above the paper.into which .105 
said fingers move when the paper has passed,, 
and connections between said bar and the le¬ 
ver engaging the cam, substantially as speci¬ 
fied. 

27 . The combination with the 'printing 110 
mechanism, a laterally-movable paper-car¬ 
riage and the devices whereby the printing 
mechanism is locked upon the completion^of 

a column, of a series of separated fingers bear¬ 
ing upon the paper as it enters the feed-rolls, 115 
a bar pivoted at its ends in said carriage so 
it may swing and upon which said fingers are 
secur^, connections between said bar and 
the locking devices, and .a spring pressing 
said fingers against the paper, snbstantially 120 
as specified. 

28 . The tabulatiog-maohine having a lat- 
erally-movable papex-oarriage adapted to re¬ 
ceive wide sheets, printing n^ebhanism, means 
for feeding, the paper vertically at each im- 125 
pressiou, and means'whereby the actuating 
devices of said printing mechanism and said 
paper-feeding means, may be antomatically 
locked upon the oonipietion of afulleolnmn, 
whereby the farther operation of the print- 13'' 
ing meohanisih^ is'arrested and the operator 

is notified that the sheet mast be shifted or 
replaced, substantially as specified. 

29 . The combination with the feed-rolls and 
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actuating mechanism of a series of spring- 
pressed lingers projecting into the path of the 
paper, in proximity to the feed-roUs, a lever 
for moving and retaining the fingers out of 
5 said path while inserting the paper, said lever 
being located where it may be operated by 
the same hand which turns the rolls, and 
means connected with said fingers for cou- 
IrolHug the actuating mechanism, substan- 
lo tially as specified. 

30 . The combination with the adding mech¬ 
anism of a tabulating-machine and the device 
by which such mechanism is operated, of 
meaus^for lockiugsaid operating device when 
IS a complete column Ivis been tabulated, sub¬ 
stantially as specified. 


31 . The tabulating-machine having a lat- 
erallyrinovable paper-carriage, and printing 
mechanism having finger-keys and adapted 
to print columns not exceeding a predeter- 20 
mined length, and also having means for lock¬ 
ing the printing mechanism upon the com¬ 
pletion of a full column irresi^ective of the 
lateral position of the carriage, whereby the 
further operation of the machine is arrested 35 
and the operator is notified that the sheet 
must either be shifted or replaced, substan¬ 
tially as specified. 

DORR E. FELT. 

Witnesses: 

11. M. Munday, 

Edw. S. Evarts. 
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To (til tohoDi it way concern: 

Re it known that I, Dorr E. Felt, a citi¬ 
zen of the United States, residing in Chicago, 
in the county of Cook and State of Illinois, 

5 have invented a new and useful Improvement 
in Tabulating-Machines, of which the follow¬ 
ing is a specification. 

In some kinds of tabulating-work it is nec¬ 
essary that horizontal lines or rows of num- 
lo bers or amounts shall be added and the totals 
noted at the end of the line. This kind of 
work, which I call “cross-tabulating,” be¬ 
cause it is done across the sheet rather than 
vertically of it, cannot conveniently be done 
15 by any tabulating-machine now made; and 
the object of the prasent invention is to pro¬ 
vide such machine with means whereby it 
will be enabled todocro.ss tabulating or add¬ 
ing. I have devised the invention with 
20 special reference to its embodiment in the 
tabulating-machine of iny Patent No. 044,287; 
but the invention is not limited to any par¬ 
ticular construction of tabulator. The na¬ 
ture of the means by which I accomplish4.hi8 
25 result and am enabled to docross-tabulatfing 
is fully set forth below and illustrated in the 
accompanying drawings, in which— 

Figure 1 is a longitudinal vertical section 
of a tabulating-machine embodying my in- 
30 vention. E’igs. 2 and 3 are hori?? 0 ntal sec¬ 
tions showing the paper-carriage in different 
positions. Figs. 4 and 5 are detail vertical 
sections showing different positions of the 
parts. Fig. C is a longitudinal vertical sec- 
35 lion showing more especially the printing 
mechanism. 

In said drawings, 15 represents the keys^ 10 , 
the surrounding frame; 17, the shaft (fn which 
the iiumeral-wiieels 18 are supported; P), the 
40 pinion actuating one of the numeral-wheels; 
20 , the segmental lever me.shing with said pin¬ 
ion and also joined to the type-segment 21 
by a link 22 in such a manner as to position 
uuoli whoii it (the lever) ih <lex)ressorl. 

45 The carrying-lever of the numeral-wheel next 
atijacent to the wheel ahowri appears at. 2.4. 
The keVH are each provided with an offset or 
IhuhI tfo on Mm Mttnn adapted to engage the 
lever ninl the nlfmetM are grinlimted Mi po« 
jijM sMIoii so that eaeli hey wMF Me able to Mn 
|mrl I'hh proper nitooMil ol* inovement to (tie 


lever. The keys are made the medium of 
depressing the levers 20 , and to this end each 
key-stem has a shoulder 26, adapted to be en¬ 
gaged by a spring-catch 27, carried by a frame 55 

29, when the key is depressed or set by the 
finger of the operator. The frame 29 is united 
to a frame 28 by links 30 and has a bodily 
downward movement imparted to it by cranks 

31 on the shafts 32, oneof said shafta having 60 
a cr.'ink 33, the upper end of which carries a 
])in 34, working in a slot 35 in the main cam 

30, operated by the printing and adding hand- 
lever 37. The downward movement of frames 

28 and 20 , caused when the hand-lever is op- 65 
erated, carries any key which may have been 
set downward with the frames, and such key 
imparts a movement to its segment-lever pro¬ 
portioned to the power of the key, and the 
segment-lever in turn actuates its correspond- 70 
ing numeral-wheel to a proportionate extent 
and positions the type-segment to which it is 
attached with the figure corresponding to the 
key at the printing-center. It will be under¬ 
stood that there is a series of nine keys for each 75 
denomination embraced in the machine and 
that such keys are duplicates of the ones 
shown, also that there is a separate numeral- 
wheel and segment-lever for each denomina- 
t ion, together with the carrying devices for all 80 
the wheels except the lowest. The keys are re¬ 
leased from the catches by a horizontal move¬ 
ment of frame 28, imparted to it at the conclu¬ 
sion of the printing operation by means not 
shown, but which may be seen in my Patent 85 
No. 508,021, of September 22, 1890. The pa¬ 
per (seen at 38) is impressed upon the type 
l>y spring-actuated hammers 39, of which 
there is one for each denomination,and which 
are normally held out of action by detents 40, 90 
but are released from the detents by the tail¬ 
piece 41, actuated in part by the segment-le¬ 
vers 20 and in part by a swinging cross-bar 
12 and the lianiTner-relea8ingframes43. The 
action of the parts 39 to 43 isfullj’’set forth in 95 
my Patent No. 044,287, of February 27,1900. 

The paper enters the machine Imtween the 
gulden 44 and 45, In fed by rolls 40 and 47, 
and Is guided upward by gUma 4H. 'Phe pres¬ 
ent iiiauhliie also embodies theehatilniii for re» 100 
turning the paper to M<« etaHMig position at 
ler the ooiiipleMoii of a veMlwHreoluioo, aod 
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this returning mechanism may be patterned 
after the designs shown in either of my pat¬ 
ents No. 628,176 or No. >644,287. The mech¬ 
anism shown for this purpose is substantially 
5 like that of Patent No. 644,287, and consists 
of the pinion 60, which corresponds to the 
pinion C' of the patent and is actuated in the 
line-spacing movements of the paper-rolls, 
the train of gears 61, 52, 53, and 54, the seg-. 
lo ment 55, actuated by gear 54 and supported 
on shaft 66 , the hand-lever 57, mounted on 
said shaft, and having a stud 58 engaging 
the shoulder 59 on the hub of segment 55. 
The segment also carries a projection '60, 
15 which encounters stationary stops at both 
limits of its path, the upper stop beingshown 
at 61 and the lower one at 62. 

The locking mechanism is preferably simi¬ 
lar to that of my pending application. Serial 
20 No. 36,951, filed Novemlwr 19,1900, in which 
the edge 63 of the cam 36 is serrated an disen¬ 
gaged by the serrated end 64 of the lever 65, 
pivoted at 66 and having a spring 67 urging it 
into engagement with the cam. This spring is 
25 contix^ledby the means set forth in my said 
application and consisti ng of a series of feelers 
68 , arranged under the path of the paper and 
pressed upward against the same by power 
from spring 67. The connections between 
30 the feelers and the spring consist of the lever 
65, the connecting-wire 69, the lever 70, piv¬ 
oted at 71 and acting upwardly on the bar 
72, supporting the series of feelers. The bar 
72 is supported and moves with the laterally- 
35 movable paper - carriage, the longitudinal 
members whereof are shown at 73 and 74 
and which also support the paper rolls and 
guides, as will be understood. The feelers 
are prevented from moving upward by the 
40 paper; but as soon as the bottom of the paper 
passes them they move upward into the 
grooves of the paper-roll and allow the spring 
67 to throw the lever 65 into engagement with 
the cam* thereby arresting both the adding 
4$ and the printing mechanisms of the machine. 

I have shown in the drawings a number of 
features of my tabulating-machine which 
perhaps have no bearing on the present in¬ 
vention, among which may be mentioned the 
50 arm 93, bar 94, actuated by said arm and con¬ 
nected to arm 95 of lever 65, which are em¬ 
ployed to cause the locking of cam 36 when¬ 
ever any predeterniined number of lines have 
been printed, as set forth in my application, 
55 Serial No. 53,659, Bled March 30, 1901; also 
the movable plate 1|02, having an opening 103 
for pin 104, the spHng 105 attached to said 
plate,and the cushioning contact 106,attached 
to segment 55. Tpe construction, purpose, 
60 And operAtion of atl these parts are fully set 
forth in said applications. 

When the lever 37 is depressed, it notonl}'^ 
causes the printing of the figures correspond¬ 
ing to the keys which may have been set, 
65 but also causes the actuation of the feed- 
rolls, which impart a vertical movement to 
the paper equal to a line-space. The connec- 
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tions between the lever 37 and the paper-feed 
rolls through which this result is obtained 
may be of any suitable construction and, as 70 
illustrated, consist of the cam 36, attached to 
andjnoving with the lever and pivoted at 75, 
the bent lever 76, attached to the cam at one 
end and to a rock-shaft 77 at the other end, 
the arm 78 on shaft 77, and a pawl 79, carried 75 
by said arm and engaging the ratchet-wheel 
80, mounted on and actuating the angular 
shaftTOl, which is geared to the shafts of the 
feed-rolls 46 and 47 by gears 182 and 183 at 
Fig. 2 . A button is shown at 84 for turning 80 
roll 46 by hand. A dolly-roll 85 is supported 
in a swinging arm 86 , supported upon a sta¬ 
tionary pin 87, and is normally urged toward 
ratchet-wheel 80 through the medium of bent 
lever 89, employing pin 87 as a fulcrum and 85 
exerting its power upon the pin 90, inserted 
in arm 86 . The dolly-roll is forced away from 
the ratchet whenever the paper-reversing 
lever is actuated by means to be described 
later on. 90 

The column-spacing mechanism is similar 
to that of my said application. Serial No. 
36,951. It consists of the hand-lever 57, the 
bent link 117, connecting the hand-lever to 
the short arm of an elbow-lever 118 by a uni- 95 
versal joint. Lever 118 is pivoted station- 
arily at 119 and carries upon its long arm a 
pivoted pusher 120 , adapted to engage the 
notches 121 in the bar 73 of the carriage. 

The pusher is normally held out of engage- f 00 
ment by rest 120 ^, but is urged into engage-, 
ment as soon as it moves off the rest by spring 
122 . The notches are spaced to agree with 
the column-spaces, and at each actuation of 
lever 57 the pusher is carried off the restand 105 
far enough beyond to shift the carriage a col¬ 
umn-space to the left. The stationary stop 
123 acts on the vertical arm of the pusher and 
compels it to release the carriage at the con¬ 
clusion of the shifting movement. To pre- no 
vent overthrow of the carriage in the shifting 
movements, an elbow-shaped latch 124 is em¬ 
ployed and connected to elbow-lever 118 by 
link 125. The link is freely joined to the 
lever and is slotted at 126 where it joins the 115 
latch. The normal position of the latch is 
shown at Fig. 2 , and it is not forced into en¬ 
gagement with bar 73 until the shifting move¬ 
ment is almost complete. It enters notches 
127, located between notches 121, and having 120 
their abrupt sides facing oppositely to the 
abrupt sides of notches 121 . To hold the car¬ 
riage stationary between shifting operations, 

I employ the spring-pressed dolly-roll 128, en¬ 
tering notches 127. The notches 121 are cut 125 
only part way through the bar, while notches 
127 are cut all the way through, thus jjre- 
venting the dolly from entering the former, 
but allowing it full liberty to enter the lat¬ 
ter. The dolly does not effect an absolute 130 
lock of the cfirriage, but is easily freed to 
yield whenever it is desired to shift the car¬ 
riage in either <lirection by hand. 

The hand-lever 131 (shown at Figs. 2 and 


3) corresponds to the interlocking lever of 
my application Serial No. 36,0‘51, by which 
the reversing mechanism is thrown into and 
ont of action at will. The hand-lever 130 
5 (shown in the same figures) is for effecting 
change from single-line to double-line spac¬ 
ing in feeding the paper vertically and cor¬ 
responds to the lever 90 of said application. 
The lever 132 releases the clutch connecting 
TO the feed-rolls to their operating-gears when 
it is desired to turn the rolls by hand. 

My present improvements are applied to 
the machine thus far described, and the first 
feature to be noted is the coupling together 
15 of the main or printing levers 37 and the col¬ 
umn-spacing and paper-reversing lever 57, 
so that both will of necessity be operated to¬ 
gether. This I do by means of the link 107, 
Fig. 1 , which is preferably pivoted to one of 
20 the levers and detachabl}^ hooked to the other 
lever, so that when cross-tabulating is not de¬ 
sired it can be detached from the lever to 
which it is hooked and allowed to hang idly 
from the other. By this coupling of the le- 
25 vers together I cause the shifting of the sheet 
a column-space with-the printing of each 
item, and in order that in the same operation 
the sheet may not be fed vertically I employ 
the means described in the next paragraph. 
30 At 110 is a lever pivoted stationarily and 
shown in its normal position when the levers 
are not coupled together for cross-tabulating 
at Fig. 4 and in its normal position for cross- 
tabnlating at Fig. 5. At the upper end the 
35 lever carries a laterally-projecting pin 113, 
setting under the pawl 79. The lever also 
carries a laterally-projecting roll 92, adapted 
to be engaged bj^a cam 91, fast on shaft 56, 
which is operated by the paper-reversing or 
40 column-spacing lever 57, the cam thus caus¬ 
ing the lever 110 to move from its position in 
Fig. 4 to its position at Fig. 5 at each de¬ 
scending movement of lever 57. By this 
change of position pin 113 is caused to lift 
45 pawl 79 from the ratchet-wheel, if then en¬ 
gaged therewith, and to prevent its actuating 
the ratchet-wheel, and it will continue to act 
thus as long as it remains in the position 
of Fig. 5, and consequently, although the 
50 pawl maybe moved up over the wheel in the 
same manner as when the line-feeding is de¬ 
sired, yet those movements will by the means 
described be rendered idle. By the move¬ 
ment described of lever 110 the dolly-roil arm 
55 86 is also carried out of action by the contact 
of its pin'115 with the lug 116 on the lever, 
as shown at Fig. 5. Tho return movements 
of the dolly-roll arm and lever 110 will be 
caused by spring SS as soon as cam 91 is al- 
60 lowed to be returned to its normal position 
by spring 1170, and this will take place upon 
the upward stroke of the reversing-lever. It 
will thus be seen that with the printing and 
reversing levers coupled together whenever 
65 the printing-lever is depressed to print a num¬ 
ber or item the reversing-lever, which by the 
coupling is held normally in its lowest posi¬ 


tion, will be forced upward, so that shaft 5b 
will be rocked in the direction which carries 
cam 91 from the position of Fig. 5 co that of 70 
Fig. 4. When the printing-lever moves up¬ 
ward, the i*eversing-lever moves down, and 
consequently both shafts 56 and 77 rock back 
to the position of Fig. 5. When the items to 
be tabulated in a single line have all been 75 
duly printed,'the paper will stand with the 
end of the line at the printing-center of the 
machine, so that the sum of the items in¬ 
cluded in that line will be printed in the same 
line with them. 80 

In my previous application, Serial No. 
36,951, i have shown means for locking the 
cam 36 by pawl 64 whenever there is no paper 
in the machine or whenever the segment 55 
is in its extreme downward position, thislat- 85 
ter locking being effected b}^ the contact-bar 
106 coming against the stud on lever 65. The 
principal object of this feature was to pre¬ 
vent operating of lever 37 or pawl 79 after the 
lug 60 on the segment is against stop 62, be- 90 
cause the ratchet is blocked at such times 
and the result would be a locking of the ma¬ 
chine, which would prevent its operating or 
being released by ordinary users. The same 
thing occurs when the pawl 64 is forced into 95 
locking position by the operator turning the 
knob 84 at times when the cam*36 is not in 
position to be engaged by it. In the present 
invention I have provided an additional safe¬ 
guard against this result, and it consists in 100 
extending lever 110 downward and provid¬ 
ing it with a projection 112 , which lies in the 
path of and will be engaged by the lug 60 
when the segment nears the limit of its down¬ 
ward movement. By this arrangement the 105 
lever 110 will be forced to the position of Fig. 

5 before lug 60 can come against stop 62, so 
that the pawl will at such times be prevented 
from entering the ratchet, even if the pawl 
should be moved. I prefer that contact 106 no 
should act just before the lug 60 acts on the 
projection 112 . 

The gears 82 and 83 are mounted on the 
shafts of the feed-rolls and insure their mov¬ 
ing together. 115 

While the mechanism al)ove set forth for 
causing the cross-feeding without any verti¬ 
cal feeding is the best now known to me, it 
will be understood that I do not wish to be 
limited thereto in my claims, except in cases 120 
i where the construction is expressly called for. 

I claim— 

1 . The combination in a tabulating-ma¬ 
chine of devices normallj’ acting to feed the 
paper vertically in iiuo-spaciiii|» devices for 125 
shifting the paper in column-spacing, devices 
for printing the items to be tabulated, and 
means for preventing the line-spacing devices 
from operating, substantial!}^ as specified. 

2 . The tabulating-machine having mech- 13 c 
anism for printing the items to be tabulated, 
means normally acting to impart a vertical 

or’ line-spacing movement to the paper, means 
for imparting column-spacing movements to 
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the paper, and! 
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means for preventing action 
by the line-spicing means, substantially as 
specified. | 

3. The tabupting-machine having in cora- 
5 bination a latially-movable paper-carriage, 

means normals acting to feed the paper ver¬ 
tically in any losition of the carriage, mech¬ 
anism for shif|iDg the carriage laterally in 
column-spacin g and means for preventing 
lo said feeding m ^ans from operating when the 
carriage isshif ed, sunstantially as specified. 

4. The tabu ating-machine having print¬ 
ing mechanisn, adding mechanism, and pa¬ 
per-controlling mechanism, all operated by 

15 the same lever and acting to print a series of 
numbers orite qs in ^'horizontal line, to add 
the numbers p inted> and to print the total 
in the same li w, substantially as specified. 

5. The tabulating - machine, embodying 
20 printing mechanism, adding mechanism and 

means for automatically shifting the sheet in 
colnmn-spacint and all operated by the same 
lever and adapted to the^tabulating and add¬ 
ing of numberain cross-horizontal Tines, sub- 
25 stantially as smcified. 

6 . The tabuikting-machine adapted to tab¬ 
ulate and add lumbers in vertical columns, 
and embodyind means for shifting the paper 
laterally in colmn-spacing, and means adapt- 

30 ed to be put irbo use at will for preventing 
the vertical fe d of the paper, whereby the 
machine may b( used to tabulate and add num¬ 
bers in horizont il lines, substantially as speci¬ 
fied. 

35 7. The tabuikting-machine having a later- 

erally-movable mper-carriage, and means for 
moving said ca riage a column-space at each 
operation, and neans for feeding the paper 
vertically in aiy position of the carriage, 
40 means forprev€ Qting the paper-feeding means 
from operating means for printing the items 
to be tabnlated and means for coupling the 
printing means md the column-spacing means 
together, substintially as specified. 

45 8 . The combmation with the printing mech- 

» anism, the lev 9 for operating such mechan¬ 
ism, the coinmrkspacing mechanism and a le¬ 
ver for operatiiv the same, of means for coup¬ 
ling the lovers mgether so that the operating 
50 of one will caute the operating of the other, 
substantially ai specified. 

9. The combination in a tabulating - ma¬ 
chine of mechanism for simultaneously print¬ 
ing a series of t ures side by side, and mech- 
55 anism coupled [to and operating with said 
printing mecha^sm and acting to cross-feed 
the sheet a collmn-space at each operation 
of the printing!mechanism, substantial!}'as 
specified. ^ 

60 10 . The ttibij^iting-machine having moans 

for printing a plurality of figures simultane¬ 
ously side by side, adding mechanism for add¬ 
ing the numbers so printed and means for 
shifting the paper laterally in column-spac- 
^5 ing, and means for printing the sum of the 
added numbers, such printing means and 
ehifting means being coupled together so a.s 


to be operated by a single lever, substantially 
as specified. 

11 . The tabulating - machine wherein are 70 
combined with the printing-lever and column- 
spacing lever, a link coupling them together, 

so that the operating of one cai^ses the oper¬ 
ating of the other, substantially as specified. 

12. The tabulating - machine wherein are 75 
combined with the printing-lever and column- 
spacing lever, a link coupling them together, 

so that the operating of one causes the oper¬ 
ating of the other, said link being detachably 
joined to one of the levers, substantially as 80 
specified. 

13. The combination with the paper-car¬ 
riage, the feed-rolls for automatically feeding 
the paper in line-spacing and their actuating 
pawl and ratchet, and means for shifting the 85 
carriage in column-spacing, of lever 110 for 
displacing said pawl, substantially as speci¬ 
fied. 

14. The combination with the paper-car¬ 
riage, the feed-rolls for automatically feeding 90 
the paper in line-spacing and their actuating 
pawl and ratchet, and means for shifting the 
carriage in column-spacing, of lever 110 ac¬ 
tuated by said carriage-shifting means and 
serving to displace said pawl, substantially 95 
as specified. 

15. The tabulating-machine wherein are 
combined a nrinting-lever for causing the 
printing of the numbers, and means actuated 

by power from said lever and Serving to shift 100 
the paper laterally a column-space at each 
operation, substantially as specified. 

IG. The tabulating-machine having a later- 
ally-movable paper-carriage, and a printing- 
lever, said carriage being shifted by power 105 
from the lever at each operation of the lever, 
substantially as specified. 

17. The tabulating-machine having a print¬ 
ing mechanism for printing numbers consist¬ 
ing of a plurality of figures, an operating-le- 1 xo 
ver for causing the operation of said mech¬ 
anism, and mechanism actuated by power 
received from said lever and serving at each 
actuation of the lever to cross-feed the paper 
without moving it verticall}', substantially 115 
as specified. 

18. The tabulating-machine having type 
adapted to be set side by side preparatory to 
printing, keys for selecting the type to be 
printed, a lever distinct frbm both types and 120 
keys for causing the impressions, and mech¬ 
anism actuated by power received from said 
lever and serving to cross-feed the paper 
without moving it vertically, substantially 

as specified. 125 

19. The tabulating-machine having mech- 

cvuisLU foi- sitaiilfcaiiOuualy printinj^ a plurality 

of figures side by side, a band-lever for caus¬ 
ing action by said mechanism, and mechan¬ 
ism for cross-feeding the sheet actuated by 130 
power from said hand-lever at every opera¬ 
tion of the latter, substantially as specified. 

20 . The combination with the ratchet and 
! pawl of the paper-line-feeding devices, and 
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the paper-reversing mechanism, of lever 110, 
actnated by said reversing mechanism and 
serving to hold the pawl out of action, sub¬ 
stantially as specified. 

5 21. The combination with the ratchet and 

pawl of the paper-line-feeding devices, of a 
pivoted lever 110 serving to hold the pawl 


out of action, and paper-reversing mechan¬ 
ism, having a segment 55 bearing a lug oper¬ 
ating said lever, substantially as specified. 

DORR E. FELT. 

Witnesses: 

H. M. Munday, 

Edw. S. Evarts. 
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To all whom it fnaj/ vouccrii: 

Be it known that I, Josef ii A. JTiiick, a 
citizen of the United States, residing at ITovi- 
dence, in the county of Providence and State 
5 of Rhode Island, have invented certain new 
and u.seful Improvements in Calciilaiing-Ma- 
chines, of which the following is a specifica¬ 
tion, reference being had therein to tlie ac¬ 
companying drawings, 
lo Like numerals indicate like parts. 

Figure 1 is a top t>laii of my improved cal¬ 
culating-machine. Fig. "u is a view of the 
same, partly in side elevation and [tartly in 
vertical section, on line.c .r of Fig. 1. Fig. 3 
15 IS a view of some of the parts of my said in¬ 
vention as seen partly in side elevation and 
partly in vertical seelion on line r x of Fig. 1. 
Fig. 4 is a side elevation of one of the coin- 
piUing-dials, Fig. 5 is a iier.-peciive view of 
20 the same with its connecicil gcais diawn on 
an enlarged scale. Fig. 0 is a side elevation 
of certain parts of my said device. Fig. 7 is 
a side elevation of the key niochanisiri com¬ 
puting-dial and key-register dial, together 
25 with the means of aciualiiig said dials. Ehg. 
8 is a sectional view as seen on line .r : of Fig. 
7 . Fig. U is an elevation U>n the right-hand 
side) of the unils-computing dial and a por¬ 
tion of the ineclianisni foi cailying the tenlh 
30 unit over lo the iens-comi»ntiiigdial. Fig. 10 
is an elevation (on the left-hand side) of the 
units-computing dial and a ])oriion of said 
canning meclianistu. l*ig. 1J is a detail view, 
in side elevation, showing tlie ratchet-gears of 
35 one of the coiuptning-dial.-^, the lv\o holding- 
pawls therefor, and the pawl of said carrying 
mechanism. Ehg. 12 is a top plan of one of 
the kc\'-l)ar.s and of ilic kov.*- nuninUMi rlierc- 
on. Fig. 13 is an elevation (on ilu* liglit- 
40 hand side) of the kc> o.n .-nui kc).-, Lho car¬ 
rying mechanism, and ctMiain otlno* parts of 
1113-sail! machine. Fig. 14 is a sidi^ elevation 
of the .setback mediani.sm for returning all 
the tlials to tlicii /.ero-jiuinls. Fig. 15 is a 
45 side elevation of parts of s;iid setback mech¬ 
anism. l"ig. Ifi is a side elevation of the knob 
for actuating said setback mechanism. Fig. 
17 is a diametrical section of said knob and 
the adjacent parts of tlursetback inechauism 
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connected therewith. Fig. 18 isa sideeleva- 50 
tion of the ca^o, showing the position of said 
knob. Fig. 11) is a side elevation of the set¬ 
back-bar key and means actuated therebj^to 
allow the setting back of the key-register 
dials. Fig. 20 is a perspective view of the key- s.s 
bar for setting back the key-register dials. 
Fig. 21 is a plan view of the metaliic strip 
from which the sliding or reciprocating bar 
is made. Fig. 22 is a sectional view' of the 
bent-up sliding bar as seen on line a a of Fig. 60 
21 . Fig. 23 is a sectional view of said bar as 
seen on lineb b of Fig. 21 . Figs. 24 to 40 , in¬ 
clusive, are detail views. 

My invention relates to machines for add¬ 
ing and other mathematical calculations; and 65 
it consists of the novel construction and com¬ 
bination of the several elements, as herein¬ 
after particularly described, and specifically 
set forth in the (dainis. 

Jn this specification the words “front” or 
“forward” will be used as indicating a di¬ 
rection toward the operator—that is', toward 
the front of the machine—and the w'ords 
“rear,” “back,” or “backw'ard” as indicat¬ 
ing a direction away iroTn the operator—^^at 
is, toward the back of the machine. 

In the tlrawings the case is shown as con¬ 
sisting of several parts, I being a rectangu¬ 
lar bottom ])ieceopen in the center and hav¬ 
ing on its four sides upwardly’-turned fianges, 80 
as showm in Figs. 2 and 18 , 2 the top, front, 
and rear piece, integral and having a central 
rccLamguj.u* opmiing and re.sting bN' a lip 3 
upon tile c.iges of the flangr‘s of the bottom 
jiieec l,aml i a kcy-p)ate perforated, as at 5 , 85 
for the jiassagc of tlio keys ainl iinserted at 
its fi oui e<)gi, beneath the upper llange of the 
top piece 2 ami its rear<!dge abutting the lug 
0 of one i>f the plates or frames heroinafter 
de.scribed. i’he rear portion.of the top piece 90 
has a IiovmI shape and is made with a narrow 
rectangular opouing 7 , exteiidiug nearly 
across the machine from side to side, wiihiii 
which the curved sight-plate 8 is secured, 
having au upper and lower series of sight- 
apertures h and 10. 3 hese pieces 01 portions 

of the case are preferably made of cast metal. 

A bottom plate 11, of:wood or other suitable 
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material, fills the aperture of the bottom 
piece 1 . 

At the front and rear are the cross-strips 
12 and 13, having upwardly-turned ends 14 
5 15 and secured to the bottom plate 11 and bot¬ 
tom piece 1 by screws 16 17. A rod 18 passes 
through holes made therefor in the turned- 
up ends 14 of the crois-strip 12 and extends 
across the front of the machine from side to 
lo side. A rod 19 passes through holes made 
therefor in the turned*up ends 15 of the cross¬ 
strip 13 and exten'ds across the machine from 
side to side at the rear. (See Figs. 2 and 14.) 

My improved calculating-machine has a 
15 series of ke 5 ^-bars 20 , parallel with each other 
and extending from front lo rear, as illus¬ 
trated in Fig. 1 . These key-bars are show’n 
in Figs. 2 and 3, but are best illustrated in 
Figs. 1 , 12 , and 13. They are each* made of 
20 a single strip of sheet metal bent into the 
shape of an inverted U. (See Fig. 3.) Each 
key-bar 20 has downwardly-extending ear- 
pieces 2 l integral therewith and equidistant. 
On the left-hand downwardly-extending por- 
25 tion are equispaced holes 22 , and registering 
with said holes 22 are holes 23 in the down¬ 
wardly-extending earpieces 21 , respectively. 
Each key-bar 20 is perforated near its ends 
for the passage therethrough of the rods 24 
30 and 25. The rear end of the left-hand side 
of the kej’-bar 20 is bent twice at right angles, 
as shown at 26 and 27 in Fig. 12, with the.end 
28 extending to the front parallel with the 
bar 20 . The forward end of the key-bar 20 
35 has a downwardly-extending hanger 29 inte¬ 
gral therewith, which is provided with a hori¬ 
zontal slot. (See Fig. 2.) 

The kej’S 30 consist of a bar or strip of 
metal having a curved upwardl^’-exteuding 
40 arm 31 at the rear end and a downwardly- 
extending arm 32 at the front end. The up- 
w’ard-curved arms 31 of the keys 30 extend 
up through the perforations 5, respectively, 
of the key-plate 4. From the rear edge of 
45 the downward arm 32 there is a rearwardly- 
extendiug stop or arm 33, whose end is bent to 
underlie the key-bar 20 . Each key 30 is verti¬ 
cally bent, as indicated at 34, Fig. 12 . Near 
the downward bend of the key 30 a pivot 35 is 
50 riveted thereto, which rivet at its outer end is 
circumferentially grooved. On the upper end 
of the curved arm 31 is the key-head 36, with 
a numeral thereon to designate its denomina¬ 
tion. The pivot 35, so secured to the key 30 
55 by riveting, is inserted through the hole 22 of 
the key-bar 20 and through the hole 23 of ihe 
earpiece 21 of said bar 20 , and an arc-shaped 
spring-ring 37 of about two hundred and sev¬ 
enty degrees in extent is snapped over the 
60 projecting end of the pivot 35 and sprung into 
the circumferential gnmve. This spring-ring 
37 lies flat against the outer surface of tiie 
right-hand side of the key-bar 20 , thus caus¬ 
ing the key 30 near its pivoted end to lie in 
65 contact with the key-bar 20 and allowing the 
bent portion of the key 30 to project at an 
acute angle from the key-bar 20 toward the 


rear. A spring 38 is wound around the pivot 
35 of each key 30 and has its forward end 
bearing up against the bent-over portion of 70 
the key-bar 20 and its rear end extended to 
bear up against the bent lip at the outer end 
of the stop-arm 33 of the key, as best show’n 
in Fig. 13. 

My improved calculating-machine consists 75 
of a series of sections extending from front 
to rear and parallel with each other. Each 
section has a frame or plate 39, the shape of 
which is best illustrated in Figs. 2 and 13. 

The frame or plate 39 supports the key-bar 80 
20 and the operative parts of the devihe. The 
key-bar 20 is fastened to the frame or plate 30 
by the rods 24 and 25. 

A sliding or reciprocating bar 40 is made, 
preferably, of bent sheet metal. The metallic 85 
strip from which this sliding bar 40 is cut is 
illustrated in Fig. 21, where it is shown as 
having several rectangular openings or aper¬ 
tures, leaving intermediate integral cross¬ 
pieces. The strip thus formed is bent so as 90 
to be U-shaped in section where said cross¬ 
pieces 'are, as seen in Fig. 22 , which is a sec¬ 
tional view on line a a of Fig. 21, but with 
an open bottom between said cross-pieces, as 
seen in Fig. 23, which is a sectional view on 95 
line 5 5 of Fig. 21. This sliding bar 40 is pro¬ 
vided near its front end with a pin 41, which 
enters the horizontal slot of the hanger 29. 

The pin serves to support the front end of 
the sliding bar 40. When said metallic strip 10 c 
has been bent as described, the integral U- 
shaped bends (see Fig. 22 ) constitute down¬ 
wardly-projecting lugs 42, (see Figs. 2 and 3,) 
extending from the lower side of said sliding 
bar 40. The lower ends 32 of the keys 30 are i 5 
inserted into said openings between the par¬ 
allel sides of the sliding bar 40, Fig. 23, and 
are normalI 3 ' in contact with the rear edge of 
said lugs 42 of the sliding bar 40, as seen in 
Figs. 2 and 3. At its rcfar end the sliding bar no 
40 is riveted to the rack 43, w'hose front end 
enters between the bent sides of the bar 40 
and is fastened therein b}^ rivets, as shown. 

Fig. 3. The rack 43 has a horizontal slot 44 
in its rear end. A friction-roller 45, properly i r 5 
mounted on the frame or plate 39, enters said 
slot 44 and serves to support the rear end of 
thfs compound sliding bar 40 43. The rack 
43 is provided on its upper edge with the gear- 
teeth 46, as shown. Another sliding recipro- 120 
eating bar 47 is mounted below and substan¬ 
tially parallel with the sliding bar 40 and is 
provided with slots 48 and 49 near its ends, 
as seen in Figs. 2 , 3, and 7. Fixed pins 50 
and 51 from the i)late or frame 39 pass through 125 
these slots 48 and 49, respectively. This lower 
sliding bar 47 has lugs 52 on its upper edge 
properly spaced and arranged to receive the 
contact and pressure of the lower ends of the 
key-levers 30. Said sliding bar 47 also has a 130 
lug 53 on ifs lower edge and a bent lip 5 4 at 
its rear end. 

Upon a flanged tubular bushing 76 is loosely 
mounted the segmental cam-gear 56, (see 
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th engage with the teeth 40 
This cam-gear 56 has an in- 
L 67, at the end of which are 
"extensions 58 and 59, respec- 
out arc-shaped extension 58 
dins than that of the rear arc- 
ion 59, so that there is an in¬ 
edge or surface 60. The rear 
has a bent lip 61, as shonyn in 
7, 13, and 29. 

ngbracket 62 is pivotally mjpiint- 
63. It is provided with an arm 
g angularly upward in a forward 
'Figs. 2 , 3, 6 , 7,13, 27, and 28,) on 
ity of which arm is rotatably 
friction-roller 65, adapted to move 
m edge or surface 60 and on the 
of the front extension 58 of the 
1 cam-gear 56. As seen in Figs. 8 
e oscillating bracket-arm 62 is bent, 
at 66 , and is also bent twice at right 
as shown at 67 and 68 in said figures, 
de with apertures, through which the 
asses and a spiral spring 69, surround- 
d rod, having one end underlying the 
nd of the bracket-arm 62, and the other 
earing against the fixed pin 70 of the 
e 39, as seen in Figs. 2 and 8 , serves to 
the oscillating bracket 62 normally in 
position shown in Figs. 2 and 3. At its 
end the oscillating bracket 62 has a cir- 
r aperture whose diameter exceeds the 
meter of the shaft 65, and also has a bent lip 
lug 71 on its upper edge, all as illustrated 
Figs. 6 and 8 . A segmental gear 72 is car¬ 
ed on the end of the upwardly-extending 
'adialarm73,integraltherewith. (See Fig.26.) 
The radial arm 73 also has an upwardly-ex¬ 
tending arm 74 integral therewith, as shown, 
with w’hich the lip 61 of the rear curved ex¬ 
tension 59 of the radial arm 57 of the seg¬ 
mental cam-gear is adapted to contact. The 
radial arm 73 at its rear has a circular aperture 
whose diameter exceeds the diameter of the 
shaft 55, but is somewhat greater than the di¬ 
ameter of the circular aperture of the oscillat¬ 
ing bracket 62, (see Fig. 8 ,) and a tubular bush¬ 
ing 75, having an annular fiange and two 
circumferential shoulders, as shown in Figs. 
50 8 , 32, and 33, is riveted at its right-hand end 
to the oscillating bracket 62, by which means, 
as also by the circumferential shoulders of 
the bushing 75, the radial arm 73 is rotatable 
on said bushing 75. 

A tube 77 surrounds the shaft 55, its right- 
hand end bearing against the flanged end of 
the bushing 76, as seen in Figs. 8 , 30, 31, 34, 
and 35 . The hole in the bushing 75 exceeds 


'45 


55 


60 


the diameter of the lube 77 , as 


■^9 

seen 


in Fig. 


8 . A coiled spring 78 surrounds the bushing 
75 between the flange thereof and the adja¬ 
cent surface of the radial arm 73. This spring 
has one end engaged in a notch in the flange 
of the bushing 75 and its other end bearing 
65 against a fixed pin 79 in the rear arin 74'of the 
oscillating bracket 02, as shown in Figs. G 
and 7. 


Integral with the radial arm 73 is the down¬ 
wardly - extending radial arm 80, which ‘ is 
slightly bent, as shown in Figs. 7 and 26, and 70 
has at its lower end the segmental ratchet 81. 

The segmental gear and the segmental ratchet 
81 are concentric; but the latter has alonger 
radius than the former. On the radial arm. 

80 is a bent lip or lug 82, projecting there- 75 
from at a right angle and having its end 
beveled, as shown. This integral piece, com¬ 
prising the arms 73 80, gear 72, and ratchet 
81, is shown in detail in Fig. 26. On the . 
shaft 55 is also mounted rotatably an up- 80 
wardly-extending radial arm 83, preferably 
curved, as shown in Figs. 7, 24, and 25, and 
having at its end the integral segmental gear 
84. A dow'nwardly-extending radial arm 85, 
integral with the arm 83 and parallel thereto, 85 
(being connected by a U-shaped bend,) has 
at its lower end the segmental ratchet 86 . A 
stud or fixed pin 87 extends from the side'of 
the radial arm 85, and a pawl 88 is mounted 
thereon, whose free end is eogageable with 90 
the beveled lip or lug 82 of the radial arm 80, 
as shown in Figs. 7, 24, and 25, Figs. 24 and 
25 showing said parts in detail and Fig. 25 
being an end elevation of the same. A 
coiled spring 89 surrounds the stud 87 and 95 
has one end fastened to said pawl 88 and the 
other end bearing against the flxed pin 90, 
projecting from the radial arm 85. ^ coiled 
spring 91 surrounds tbe>^haft55 and hasoi^e 
end bearing on tl^^ge of the “ xoo 

bend of the radial arm 85and its other end 
bearing against the fixed piii 92, extendi^'or 
from the frame 39. 

A pawd 93 is mounted on a stud 94 and hao 
its front end engageable with the teeth of the 105 
segmental ratchet 86 . As seen in Figs. 2 , 3, 
and 7, said pawl 93 has a bend 95, and its 
rear end extends upward and is shaped as 
there drawn. A coiled spring 96, passing 
around the stud 94, has one end bearing no 
against the bend 95 of the pawl 93 and its 
other end bearing against the fixed pin 97, 
extending from the frame or plate 39. The 
rear end 54 of the lower sliding bar 47 is bent 
and lies in contact with the rear upwardly- 115 
bent edge of the pawl 93, as seen in Figs. 2 , 

3, and 7. 

A pawl 98 is pivotally mounted on thestnd 
99, which projects from the frame or plate 
39, and has its rear end engageable with the 120 
teeth of the segmental ratchet 81. A coiled 
spring 100, wound around said stud 99, has 
one end lying under and bearing against a 
bent lip 101 of said pawl and its other end 
bearing against the fixed pin 102 , extending 125 
from the frame or plate 39. A spur or pro¬ 
jection 103 , extending upward/rom the paw’ 

98, is engageable by the log 53 of the lowet 
sliding bar 47. A spiral spring 104, fastened 
at one end to the rack-bhr 43, has its other 130 
end fastened to a fixed’ pin 105, extending 
from the frame or plate 39. 

On a shaft 106, which extends through the 
1 machine from side to side, are loosely mount- 
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ave relieved of the duty-of arresting the actu¬ 
ators. 

40. The combination with the numeral- 
wheels, of column-actuators operating the 

5 wheels, and provided with their own arrest¬ 
ing devicesand thus relieving the wheels, and 
a 'detent for each wheel for preventing over¬ 
rotation, such detents being positioned and 
held in action by the corresponding actuator 
I o, and released by a spring. 

41. The combination with the numeral- 
wheel, the keys, and the column-actuators for 
operating the wheels, the actuators being pro¬ 
vided with their own arresting devices and re- 

15 lieving the wheels, and adetcnt for each wheel 
for preventing over rotation, such detents be¬ 
ing moved into and held in action directly by 
the corresponding actuator. 

42. The calculator having in combination 
20 with the numeral-wheels, mechanism for car¬ 
rying embracing motor-springs, means where¬ 
by the springs are wound from the numeral- 
wheels, rotatable devices operated by the 
springs, detents controlling said devices and 

25 means for releasing the detents at each revo¬ 
lution, of their respective wheels. 

43. The combination with means for moving 
the numeral-wheel of a higher denomination to 
register a carried number, of a motor-spring 

30 put under tension by the numeral-wheel of 
the lower denomination; said lower wheel 
acting to register any of the digital numl^ers, 
means for controlling said spring so that it is 
released only after the actuator of the higher 
35 denomination has registered its key actuations 
in cases where it receives such actuations, and 
said wheels. 

44. The combination wdth means for moving 
the nu meral-wheel of a h igher denom i nation to 

40 register a carried number, and said wheel and 
its column-actuaUa*, of a motor-spring put un¬ 
der tension by the wheel of the lower denomi¬ 
nation, said lower wheel, and means for con¬ 
trolling said spring released by the said actu- 
45 ator of the higher denomination. 

45. The combination with means for moving 
the numeral-wheel of a higher denomination to 
register a carried number, and said wheel and 
its column-actuator, of motor-spring put un- 

50 der tension by the numeral-wheel of the lower 
denomination, a sleeve operated by said 
spring, a latch controlling the movements of 
the sleeve when two keys are struck simulta¬ 
neously and said lower wheel, the latch being 
55 released by the actuator of the higher denomi¬ 
nation. 

46. The calculator embodying a series of de¬ 
nominational carrying mechanisms each pro¬ 
vided with its own motor, which is adapted to 

5o permit the storing of pow’or in excess of the 
amount required for a carrying operation, 
and means with each carrying mechanism for j 
delaying the operation of the mechanism un¬ 
til the completion of the actuation due to the 
65 keys of the wheel to be carri^. 1 


47. The calculator cml)odyi 
tional carrying mechanisms e 
w’ith its own motor, which is ad 
mit the storing of power in e 
amount required for a carryingo 
with means for delaying the oi)er 
mechanism until after the numera 
responding to the carrying mech 
passed the zero-point. 

48. The combination with two 
tional numeral - wheels and their 
keys, of a carrying mechanism for 
from one of said wheels to the otl 
mechanism being provided with a m 
under tension by the lower wheel an 
ed to store power in excess of that r 
for a single carrying, and means for 
the carrying until after the higher wh 
been actuated by its keys in cases w 
actuation occurs. 

49. The combination with the column- 
ator and the numeral-wheel, of a pinio^ 
mesh with the teeth of the actuator a 
pawl-and-ratchet connection between the 
ion and the numeral-wheel, said ratchet 
an internal one and the pawl being urged i 
engagement with it by the centrifugal for 

50. The combination with a plurality of d 
nominational series of keys,of spring-impell 
hinged lifting-frames, a separate and inde' 
pendent frame for each key of each denomi 
nation, and stationary supports • for 
frames. 

51. The combination with the keys of the 
lifting-frames, one for each key, the springs 
acting on the frames, and the notched bars in 
which the frames are pivotally held. 

52. The combination with the keys of V- 

shai>ed lifting-frames having ears, the bars 
having notches receiving said ears, and the 
springs holding the frames in i)Osition and also 
furnishing the lifting power. . 

53. The combination in a calculator, of a se^ 
riesof numeral-wheels, a column-actuator for 
each wheel, a series of digital keys for each 
actuator imparting varying movements there¬ 
to, stop devices arresting the actuators at the 
end of the downstrokes, a stop arresting the 
actuators at the end of the upstroke, and 
means for arresting the wheels timed to act 115 
after the actuators have been arrested in their 
upstrokes. 

54. The normally locked numeral-wheel, 
and the keys operating the wheel, in combi¬ 
nation with a detenv for locking it, and means 
whereby said detent reletwses the wheel when 
the wheel is actuated from the keys, the de* 
tent moving with the wheel in the carrying. 

55. The •combination with the numeral- 
wheel and the column-actuator therefor of a 
carrying device and a locking device for lock¬ 
ing the wheel normally and for arresting it 
when actuated by the column-actuator, Ijoth 
said devices moving in unison in tho.carrying 
operation. 
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)mbinatioD with a numeral-wheel 
i-actuator therefor of a carry- 
fnd a locking device arresting it 
Jd by the column-actuator, both 
b having the same lifting device 
together in the carrying opera- 

combination with the numeral-, 
the column-actuator therefor of a 
[ device and a locking device for pre- 
foverrotation under the impulse of 
m-actuator, both said devices mov- 
ither in the carrying operation and 
[ing devices being withdrawn from the 
luring the operation. 

^he combination with the numeral- 
land the column-actuator therefor, of the 
162, the carrying-pawl and locking-de- 
ror preventing over rotation under the 
[iseof thexolumn-actuator, bqth mounted 
lid lever, and means for actuating the 

The numeral-wheel and the column-ac- 
r therefor In combination with a detent 
ing to prevent overrotation under the im- 
se of the column-actuator and to normally 
k the wheel, such detent moving with the 
eel during the carrying. 

60. The numeral-wheel and the column-ac- 
iiator tl\erefor in combination with a detent 

rving to prevent overrotation under the im- 
ulse of the column-actuator and to normally 
ock the wheel, of nieans for releasing such 
detent during the carrying. 

61. The numeral-wheel and the column-ac¬ 
tuator therefor in combination with a detent 
s^r^ingto prevent overrotation under the im- 

jp^ulse of the column-actuator and to normally 
iocltthe wheel, such detent moving with the 
AO wheel during the carrying, and means for re¬ 
leasing such detent during the carrying. 

62. The combination with the numeral- 
wheel and its column-actuator, of the locking- 
detent moving with the wheel in carrying and 

45 controlled by said actuator. 

63. The combination with the numeral- 
wheel and its column-actuator, of the locking- 

, detent forced into locking action by the actu¬ 
ator, and a lever supporting the detent. 

50 64. The combination with the numeral- 

.wheel and its column-actuator, of the locking- 
detent and *a carrying-lever oh which the de¬ 
tent is mounted, the detent l>eing foro^^d int/^ 
engagement with the wheel by the actuator. 
55 65. The combination with the numeral- 


wheel and its column-actuator, of the locking- 
detent and a movable supix)rt on which the 
detent is mounted, the detent being forced 
into action by the actuator, and moved out of 
action by a spring. 60 

66. The combination with the numeral- 
wheel and its column-actuator, of the locking- 
detent, a movable support on which the de¬ 
tent is pivoted and with which it moves, and 
means for swinging the detent into and out of 65 
^gagement with the wheel. 

67 . The bombination with the carrying-le¬ 

ver to which the detent for locking the wheel 
is pivoted, and said detent, of the detent for 
locking the lever against action. 70 

68. The combination with the carrying-le¬ 

ver and the detent for locking the wheel piv¬ 
oted on the lever, of the detent for locking the 
lever against action, and means, for releasing 
the lever from the detent. 75 

69 . The combination with the carrying-le¬ 
ver and the detent for locking the wheel piv¬ 
oted on the lever, of the detent for locking the 
lever against action, means for releasing the 
lever from the detent, and means for operat- 80 
ing the lever. 

70 . The combination with the numeral- 
wheel and its column-actuator, of a detent for 
locking the wheel, said detent being pivoted 
on a support having a rising-and-f ail ing mover 85 
ment, and a device on the actuator for swing¬ 
ing the detent into the wheel. 

71 . The combination with the numeral- 
wheel and its column-actuator, of a detent for 
locking the wheel, said'detent being pivoted 90 
on a rising and falling support and having a 
spring for swinging it out of action, and the 
actuator swinging it into action. 

72 . The combination with jthe numeral- 
wheel and its column-actuator, of a detent for 95 
locking the wheel, a carrying-lever having a 
rising movement and supporting said detent, 

a spring for swinging the detent in one direc¬ 
tion on its supi^rt, and a device on the actu¬ 
ator for swinging the detent in the other di- 100 
rection. 

73 . The numeral-wheel normally locked 
against rotation, in combination with carry¬ 
ing mechanism directly effecting the release 

of the wheel temporarily during the carrying 105 
operation. 

DORR E. FELT. 

WUnetises: 

H. M. Mundav, , 
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No. 184,563. (No model.) 


Ill whom it matf roncern: 
it known that I, Dork E. Felt, a citizen 
he United States, residing in Chicago, in 
^county of Cook and State of Illinois, have 
fented' a new’ and useful Jinprovement in 
fgistering Mechanism for Calculating-Ma- 
[ines,of w’liich the follow ing isaspecitication. 
I The object of the present invention is to pro- 
Jide calculating-machines with an improved 
(onstruction of regisU'ring mechanism and is 
division of my application upon calculating- 
fmachines. Serial No. 163,488, filed June 20 , 
1903. 

The nature of the im|)rovement, as well as 
the details thereof, is fully set forth in the 
follow ing description thereof and also illus¬ 
trated in the accompanying drawings, in 
which— 

Figure 1 is a plan view of the registering 
mechanism. Figs. 2 , 3, and 4 are vertical 
sections in adjacent planes. Figs. 5 and 6 are 
sections on the lines 5 6 and 6 6 , respectively, 
of Fig. 2 . Figs. 7 and 8 are views similar to 
Fig. 3, showing the parts in different posi¬ 
tions. Fig. 9 is an elevation of the opposite 
sides of .some of the parts show’n in Figs. 7 
and 8 . Fig. 10 is a section of one of the nu¬ 
meral - w’heels and its accompanying parts. 
Fig. 11 is a section on the line 11 11 of Fig. 
10 . Fig. 12 is a face view* of the internal 
ratchet of the numeral-wheel. Fig. 13 is an 
elevation otthe carrying-gears and their shaft 
and springs. Fig. 14 is a side elevation of 
one of said gears. Fig. 15 is n section of the 
carrying-spring. Fig. 16 is a partial section, 
and Fig. 17 a plan of the i)arts shown in 
Fig. 16. 

In the drawings, 28 represents the frame of 
the machine united by cros.s-bolts 26 wherever 
nece.ssary, and 60 repre.sents vertical plates 
in the denominational spaces and supiK)rting 
some of the moving parts, and 70 represents 
divisional plates arranged between thediff<^r- 
ent ilenominational spaces. 

The column-actuators consist of the levers 
30, carrying t<K>thed .segments 31, from which 
the numeral or register wheels are actuated, 
and corresi)ond to w’hat 1 have generally des¬ 


ignated by the term “segment-levers” in my 
previous patents. The numeral-wheels are 
.show n at 32 and all are mounted loo.sely on 
the shaft 33, w’ith w'hich Avheel is a pinion 34, 
also on shaft 33 and me.shing wdth* the corre¬ 
sponding toothed segment31, and such pinion 
has a pawl-and-ratchet connection w’ith its 
numeral-w’heel. The pawl 35 of this connec¬ 
tion is carried on the disk 36, w’hich is rigid 
with the w’heel, and the ratchet is an internal 
one and .shown at 37 and is rigid w’ith the 
pinion. The pawl is pressed constantly by 
the spring 38. The column-actuator turns 
the pinion wfien it descends and when it rises; 
but the pawl and ratchet prevent any turning 
of the numeral-wheel,exceptduririg the rising 
movement of the actuator. 

Adjacent to each numeral-wheel ancLfast on 
the same is a i)inion 40, through which the 
carrying mechanism is oiwrated.. These pin¬ 
ions mesh with carrying-gears 41 on the shaft 
42, arranged parallel with the numeral-wheel 
shaft, and actuate .said gears to an extent cor¬ 
responding to the movement received by the- 
numeral-wheels from the keys and from the 
carrying mechani.sms. The gears 41 have^ 
preferably twice as many teeth as the pinions 

40, and each is provided with a spring 43, one 
end of which is attached to the gear and the 
other end of which is attached to the sleeve 44, 
encircling sliaft 42 and carrying a right-angle 
arm 45. The sleeve is permitted to rotate in¬ 
termittently, as hereinafter .stated, and the' 
spring is wound up by the rotation of the gear 

41, .so as to store uj) the power n^essary for 
operating the sleeve, the tension upon the 
spring being retained between the intermit- 85 
tent movements of the sleeve by the contact 
with arm 45 of the alternately-engaging de¬ 
tents 46 and 47, which are normally in the 
path of the arm. Although they are differ¬ 
ently formed, the detents are both adaptetl to 90 
arre.st the arm, and they are independently 
mounted upon .separate .jiafts 48 and 49, and 
each has a foot or rightj|angled extension 50 
l)eai’ing on the shaft of tie other and limiting 
its movement in one direction. A spring 51 
unites the free ends of thi two detents, so that 
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they are bosth a^apt^ to yield to the slight 
extent necessarylto release the arm 45. Aside 
from this they have no movement. 

Each of the detents 46 and 47 carries a lat¬ 
erally-projecting ear, ^at upon detent 46 be¬ 
ing indicated 52 and that upon detent 47 
by 52*, and suclvears are normally in the path 
oi a dolly-roll 5f on the side of the carrying- 
g^ 41. Whed the roll encounters either of 
said ears, it liftsior moves the detent to which 


the ear is secured out of the way of the arm 
45, and thus allows the sleeve to turn a half- 
revolution under the power of the spring 43, 
the sleeve being! arrested by the engagement 
of the arm 45 with the opposite detent. These 
operations of thejsleeve are coincident in point 
of time with thelarrival of the corresponding 
numeral-wheel at the zero position. The car¬ 
rying - gear is provided with a curved guard 
54 on the same side with roll 53 and located far 
enough out from the axis to enable it to pass 
outside the ears p 2 of the detents, and it ex¬ 
tends about halfway around the gear, so that 
when one of the detents is being operated or 
25 displaced by thelroll the other is confined by 
the guard and ddes not lose its {Msitibn when 
it is struck by the arm 45. ' This guard also 
acts to prevent liny possibility of the arm 45 
avoiding arrest’biy the confined detent by in- 
3 c suring the proper position of the latter, and 
this is the maini purpose of the guard, and 
it thereby posititely limits the operations of 
the sleeve to half - rotations. The sleeve 44 
also carries two joppositely- projecting cam- 
35 arras 160 160. ( Best shown in Figs. 2, 3, 7, 
8 , and 16.) Nornally when either detent 46 
or 47 is in ehga^^ement* with the arm 45 of 
the sleeve, as siown in Fig. 2 , the cams 
stand in the position shown in said figure and 
>0 also in Fig. 3. In this position a dolly-roll 
161,-attached to |he swinging lever 162, piv¬ 
oted on a cross-rjKl 66 , rests against the hub 
of the cam-arms )md in proximity to the con¬ 
cave side of one( of these arras. The lever 
162 carries on itsi extreme end the .carrying- 
pawl 163, pivotei at 164 and provided with a 
spring 165, acting to press the upper end of 
the pawl into enfcgement with the wires 77, 
secured in the fide of the numeral - wheel. 
Said lever also cirries at its outer end detent 
166, pivoted at 1 ^ and acting to prevent over¬ 
throw when the |i\’heels are actuated by the 
keys. This det(bt is also acted on by the 
spring 165, one Mmb of wWch is engaged by 
pawl 163 and thdother by detent 166. The 
spring tends to k(ep the detent out of engage¬ 
ment, but is noipially overcome, as will be 
understood lateijon. Lever 162 is provided 
on its upper edgj with a stop projection 168, 
adaiitrd to on(ei*^»eiwcen tho wirc:3 T7 at the 
coniplelion of eji^h carrying operation. At 
the other side of it-s pivot the lever 162 car¬ 
ries an arm 169, the function of whicli is ex¬ 
plained below, i spring 99 acts on lever 162, 
65 its other end beii^T secured to tlie base end of 


60 



a latch 73, fully described belo 
the long end of the lever downJ 
be understood from Fig. 16. 

At 171 in the plate 69 is Igc^te 
of a three-armed detent X72,T7^ 

The arm 172 of this detent contac' 
arm 169 of lever 162. The arm 1 
with and is operated by the cam-ar 
the arm 174 extends into a slot 17 
in the supporting-plate, and there 
the movement of the other two a' 
spring 175* returns this detent to no 
sition. Each column-actuator carries^ 
roll 176 in such position that the roll 
tact with the inclined under edge 177 
detent 166, when the actuator return 
normal position after being operated ^ 
keys, the effect of such contact being W 
come the spring 165 and press the hoo 
of the detent between the wires 77. 

The spring 43 is of peculiar constru 
and, as shown, consists of three series of 
centric and integral coils one outsid 
another. In the manufacture of this sp 
the inner series of coils are first form(^, t 
a second series are formed, the wire being 1 
in the reverse direction from the direction 
the first series, and the largest or outer seri 
are then formed, the wire^being again r 
versed and directed in the same way as 
the coiling of the first series. This sprin 
exerts practically the same amount of powe 
at the end that it has at the beginning of its 
operation and may be' made of the round 
wire generally known as '"‘piano-wire” and 
is equally efficient with the flat metal spring 
heretofore used, without having the marked 
tendency to break to which the latter is pe¬ 
culiarly subject When the spring 43 is per¬ 
mitted to act by the release of either of the 
detents 46 47 and the sleeve 44 is given a 
half-turn turn, the arm 45 moves into engage¬ 
ment with the other detent, and the cam-arms 
reverse their positions. In this mov^ement ^ 
one of the arms 160 throws the three-armed 
detent, so that arm 172, which normally holds 
lever 162 against movement, passes out from 
underarm 169 and leaves lever* 162 free to 
swing, when the dolly-roll 161 rides up and 
over the same cam-arm, which displaces the 
detent 172. In the initial part of the rotation 
of the sleeve said dolly-roll rides upon a con¬ 
centric part of the hub of the cam-arms, and 
consequently no movement is imparted to le¬ 
ver 162 until the roll reaches the base of the 120 

The cam now lifts the long arm of the 

. ^ • 


cam. 


lever, and in so doing the carrying-pawl im¬ 
parts the carrying movement to the numeral- 
wheel. The detent does not interfere with 
this operation of the numeral-wheel, because 125 
it moves in unison with tho carrying- pawl. 
While the movement is i)rogressing, however, 
the detent is fre('d in a mcasuri' from the con¬ 
trol of dolly-roll 176 and allows the spring 
165 to gradually force the detent out qf Ite 
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ith pins 77, so that when the le- 
back the hook 178 will pass into 
site the next space between the 
•e forced into said space by the 
. The return of lever 162 occurs 
»ll,y-roll 161 passes off the earn¬ 
ers tlie concave side thereof, the 
lever 162 bein^ then drawn down 
>9, carrying the pawl and detent 
id this results in the lever being 
ed by arm 172 and the detent en- 
next succeeding space between the 
»f thenumeral-wheel and again lock- 
heel, as above described, the down- 
vement of the detent causing this ac- 
t by reason of the contact of incline 
dolly-roll 176.. It will thus be noted 
detent normally locks' the numeral- 
nd releases it only when the column- 
T is depressed by the key and momen- 
luring the carrying operations, and in 
spect my invention differs from ma- 
. previously made, in which the wheels 
ually unlofcked at 8 and 9. It will be 
stood that the locking projection 168 
in conjunction with detent 178 in locking 
mmeral-wheel after the carrying opera- 
8 and insures prevention of over-rotation 
arrying. It locks only when the lever 162 
ifted, as already described, and releases by 
return of that lever. In order to prevent 
loss or swallowing of the carrying move¬ 
nts in the other and generally larger move- 
ents of the numeral-wheels received from 
le impulses of the keys, which would occur 
. the carrying took place simultaneously with 
he key movements, I have devised means 
whereby the operation of the carrying mcch-‘ 
anism of the different denominations is caused 
to take place between the key-strokes in the 
same denominations and after such strokes 
have been completed and the numeral-wheels 
have moved in accordance therewith. This 
feature of the invention will now be set forth. 
45 The sleeve 44 is also provided at opposite 
sides, as shown at Fig. 16, with two projec¬ 
tions 71, each adapted to engage the under 
edge of a latch 73, pivoted on the cross-rod 48“. 
The latch is extended over and • rests on the 
5^ column-actuator of the denomination to which 


' l-v;. r • 










after being depressed by a key. When the 
actuator thus returns to its normal position 
and as it arrives at the same, it lifts the latch 
through the contact of the pin 67 with the end 
of the latch, so that the engagement with the 70 
sleeve is terminated, leaving the sleeve free to 
turn under the power of the carrying-spring • 
43 and through the mechanism already de¬ 
scribed to operate its numeral-wheel through 
a one-tenth revolution. 75 

A further peculiarity of the carrying raech- • 
anism should here be referi*ed to. Suppose 
the numerahwheelsof id jacent denominations 
are standing so as to indicate twenty-nine, in 
which case of course the power necessary for 80 
a single carrying'from the lower wheel to the 
next higher one will have been stored up in 
the carrydng-spring of the former. If now 
thirty-nine more is added to the twenty-nine 
already on the wheels by touching two keys 85 
simultaneously^ the carrying-spring (or other 
motor of the carrying mechanism) before it 
has let off any of the ix)wer previously stored 
in it will be compelled to receive and store 
in addition enough or nearly enough power 90 
for a second carrying, because it will be re¬ 
membered that the ffrst carrying, does not 
take place under the law of the machine until 
after the keys depressed in adding the thirty- 
nine have fully completed their strokes, so 95 
that it will be seen that the carrying-motor, 
whether it consists of a spring or some other 
form of motor, must necessarily be capable of 
storing up power nearly sufficient fpr two car¬ 
rying operations, and not only must the motor 100 
be thus capable of storing up power for a plu¬ 
rality of carrying operations, but it must also 
be capable of retaining the power for 4 ;he sec¬ 
ond carrying when it gives up the power re¬ 
quired in the first one, or,.in other words, 105 
the motor must not be of a kind which will 
part with all its power at once, but must re¬ 
tain the excess power possessed by it at the 
time of any carrying operation and hold such 
excess in reserve for the next operation. ^Be- 110 
cause of its adaptability to the location and its 
ability to receive and store up power for two 
successive operations and its ability to retain 
the excess power I prefer to employ the spiral - 
spring shown at Fig. 15, already described, 115 
or some similar constru^^, Wlbe carrying 
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slant, and cons^uently the tendency to over- 
rotate is very greatly lessened. The sprinj; 
furtlier acts to]soften the blow of the wires* 
77 on the detei^t-hook 178 and jrenerally to 
soften the arrest of the actuators and free the 
machine of much of the shock and jar which 
have heretofor^ attended its use and render 
, its operation cohiparatively smooth, easy, and 
free from nois^ 

Mounted on the cross-rod 66 is a detent 78, 
adapted to ridel on the wires 77 when the nu¬ 
meral-wheels ^ove forw’ard, but having a, 
shoulder 79 adipted to engage the wires in 
case of any backward rotation. .This device 
is clearly show^i at Fig. 8. 

The numerai-wheels are of i>eculiar con¬ 
struction. Th^ir horizontal faces are formed 
of celluloid oriother light material and are 
provided with faternal flanges 113, which are 
20 gripped between the rims 115, mounted on the 
wheel-hubs 116j and disks 114, also mounted 
on the hubs and having right-angle flanges 
pressing the flanges 113 against the rims .115. 
The arms 115 sncl also the disks 36 are pref- 
25 erabiy made in one piece with the hubs 116. 
Each wheel is preferably mounted upon a 
separate bushii:i|g or sleeve 119 within its bore 
and around the supporting-shaft 33 and also 
extending into t|ie actuating-pinion 34. This 
30 sleeve is loose ijpon the shaft, and both the 
wheel and pini<^ are loose upon the s^leeve 
and may turn together thereon or independ¬ 
ently. By the^ features of construction the 
wheel is render^ very light and the friction 
is reduced.' 

The internal fatchet 37 and its outwardly- 
pressed pawl 3fl are much to be preferred to 
the exterior,ratchet and inwardly-pressed 
pawl which thfl^' replace. In tlie case of the 
latter a heavVipring is r^uired to insure 
action by the pawl, e.specially on the first 
tooth, and cauic^s consklerable friction and 
renders the kej^ touch hard. In the new con¬ 
struction' a con^ratively light spring is used 
45 without endan^ring the engagement of the 
pawl w'ith the ft*st tooth of the ratchet, and 
this result is d|e to the fact that the light 
spring is reinfc^ced by the outwardly-acting 
centrifugal font. The light spring relieves 
50 much of the fri^ion present with the old con¬ 
struction. ^ 

'Fhe detents 18 are employed to prevent 
backward rotai^n of the numeral-wheels, ana 
they engage thi pins 77. They are pressed 
55 down on the piife by their springs 120 . 

1 claim— 

1 . The calcul^or embodying a series of nu¬ 
meral-wheels and a series of carrying mech¬ 
anisms acting on said wdieels, eaclj carrying 
60 ineclianisin having its own motor-spring put 
under tension b.V the wheel of next lower 
order, and the means whereby the wheels put 
the springs under tension, being ada])te<l to 
store power in excess of the amount rerpiired 
65 in single carrying operations. 


35 


40 


2. The calculator einl-KKlying 
mei*al-wheels and a series of cai 
anisms acting on said wheels and! 
side the same, each carrying mecl 
ing its own motor-spring, put ui 
by the wheel of next lower ordJ 
means whereby the wheels put t1 
under tension, lading adapted to s( 
in them in excess of the amount n 
single carrying operations. 

3. The calculator eml)odying a sei 
meral-wheels and a series of carryi 
anisms acting on said wheels, eacii 
mechanism having its own motor-spi 
under tension by the wheel of next 
order, and the means whereby the whi 
the springs upder tension, being adajl 
.store power in them in excoj^ of the al 
required in single carrying oi>erationi 
tlie motor-springs being controlled 
when they carry they expend only tbe 
necessary therefor and retain the excess 
may have been stored in them. 

4. The calculator provided with a numi 
wheel consisting of a celluloid rim and ml 
disks clamping the inwardly-extending flai 
of the rim. 

5. In a calculator, a carrying raechanii 
provided with a spring 43, consisting of a pH 
rality of integral concentric coils. 

6. The spring for use in calculating-rni 
chines, consisting of a plurality of serial coilsl 
one inside of another and integral with eacll 
other. 

7. The combination in a calculating-ma' 
chine, of a series of nunw^ral-wheels repre¬ 
senting different denominations and carrying 
from one to another, of a series of carrying- 
springs, one for each wheel conneQte<l to the 
wheels and winding up by their forward por 
tation, and acting to constantly restrain sueh 
rotation. 

8. llie’ combination with Uie numeral- 
wheels, o^gears driven by the wheels, springs 
wound up by said gears and serving to re¬ 
strain the wheels from overrotation, and car¬ 
rying mechanism actuated by the same 
springs. 

9. The combination with the numeral- 
, wheels, of gears driven by the wheels, springs 

43 having concentrated coils constructed es¬ 
sentially as described and put under tension 
by tlie wheels, and carrying mechanism actu¬ 
ated by the same springs. 

10. TTie'combination with the cams 160 amj 
the carrying-lever actuated thereby, of the 
corrasiwnding numeral-wheel and the spring 
for actuating the cams interi>of4o<l b<»t.\vep.n 
the wheel and the canis, 

11. The comhination <»f a carrying device, 

wdth a cam for ac.tiniMug the devict', a nu¬ 
meral-wheel of i1h‘. d(‘n<)niinal!on with 

the carrying device, and n .spring wound iij) 
hy the wheel and a<*tnating the earn. 

12. In a multiple - order calculating-ma- 
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primary numeral - wheels, a 
[anism for carrying from the 
»per of such wheels, such mech- 
fing a motor-spring and means 
lid spring adapted to store power 
bess of tne amount required for 
hying operation, and means for 
le operation of the carrying mech- 
fafter power in excess of that re¬ 
single carrying has been'stored. 
irrying mechanism provided with 
)tor-spring adapted to permit the 
power nearly sufficient for two car- 
Irations, means for winding up such 
Itil it is thus charged and means for 
ig it from operating the mechanism 
5r the power for the first carrying has 
Ired. 

hhe combination with a numeral-wheel 
Tying mechanism having a coiled roo¬ 
fing adapted to be wound in excesJs of 
fnding^necessary for a single operation 
[winding deyice for the spring actuated 
5 numeral-wheel. 

The combination with a numeral-wheel 

! carrying mechanism having a coiled mo¬ 
pring adapted to be wound in excess of 
finding necessary for a single operation, 
finding device for the spring actuat^ by 
wheel, and means for delaying the carry- 
operation until after the numeral-wheel 
Ls received its full actuation from its other 
ituating devices. 

16 . In a multiple - order calculating - ma- 
hine, a scries of primary numferal-wheels and 
series of carrying mechanisms therefor, such 
lechanisms beingeaclf provided with a motor- 
[spring having a large number of turns so that 
its tension varies slightly l)efore and after oj)- 
erating the mechanism. 

17 . The numeral-wheels, the actuating-pin- 
ions for the wheels and the numeral-wheel 
shaft in combination with a series of sleeves, 
a sei)arate one for each wheel and its pinion, 
45 said sleeves l)eing loose upon the shaft, and 
the wheels and pinions being loose ui)on the 
sleeves and capable of turning together or in- 
deiKindently thereon. 

18 . The numeral-wheel having a celluloid 
50 face or horizontal rim in combination with 
metal disks for holding the rim. 

19 . The numeral-wheel having a light face 
or horizontal rim of celluloid, in combination 
with a metal hub and outstanding parts for 
55 supporting such rim. 

20.’The numeral-wheel having a light rirn 
or horizon til face of celluloid provided with 
an inward flange in combination with a metal 
hub, a rim integral with the hub at one side 
60 of said flange and a disk mounted on the hub 
at the other side of said flange. 

* 21 . The coml)ination in a carrying mechan¬ 
ism of a motor-spring, means for storing vary- 


Q 

ing amounts of power in the spring in excess 
of the amount needed for a single carrying, 65 
and means for preventing the spring from op¬ 
erating while such excess power is‘ being 
stored. 

22 . The combination in a carrying mechan¬ 
ism, of a motor-spring, means for storing vary- 7® 
ing amounts of power in the spring in excess 

of the amount needed for a single carrying, 
means for holding the mechanism from oper¬ 
ation during and after the storing of the 
power for the single carrying and means for 75 
reserving such excess power when the carry¬ 
ing is done. 

23 . The combination in a calculating-ma¬ 
chine, of two adjacent numeral-wheels, actu¬ 
ating devices for such wheels adapted to be 80 
operated simultaneously and a carrying mech¬ 
anism actuated by the lower wheel and car¬ 
rying the upper wheel, such carrying mech¬ 
anism embracing a motor-spring, means for 
storing power in the spring between succes- 85 
sive carryings in varying amounts in excess 

of the amount needed for a single carrying 
and means for limiting the expenditure of the 
spring’s force when operating to the amount 
needed for a single carrying. 9® 

24 . The combination, in a calculating-ma¬ 
chine, of two adjacent numeral-wheels, actu¬ 
ating devices for such wheels adapted to be 
operated simultaneously, and a carrying mech¬ 
anism actuated by the lower wheel and car- 95 
rying the up^Mjr wheel, such carrying mech¬ 
anism embracing a motor-spring, means for 
storing power in the spring between succes¬ 
sive carryings in Varying amounts in excess 

of the amount needed for a single carrying, 100 
! and means for preventing the operation of 
the carrying mechanism until after the time 
for its normal operation has passed. 

25 . The combination, in a calculating-ma¬ 
chine, of two adjacent numeral-wheels, actu- 105 
ating devices for sueh wheels adapted to Iw 
operated simultaneously, and a carrying mech¬ 
anism actuated by the lower wheel and car¬ 
rying the upper wheel, such carrying inecH- 
anism embracing a motor-spring, means for n® 
storing powder in the spring lietween succes¬ 
sive carryings in varying amounts in excess 

of the amount needed for a single carrying, 
means for preventing the oiietation of the 
carrying mechanism until after the time of 115 
its normal operation has passed, and means 
for ])reventing the expenditure of the excess 
power when the carrying takes place. 

26 . The carrying-gear 41 having a guard 

54 in combination with-the alternatcly-Jicting 120 
detents 46 and 47 . 

DORR K. FELT. 

N\'itnesses: 

I II. M. Mundav, 

! Ei>w. S. Evauts. 
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fixodl.v joined lo tluMvlu'cl hy pins :^r). (Sre 
T.) A pillion Jiii is also attaolKHl to tiu* 
miiii('ral-\vlie<‘l mid is laovidcd with a pin HT, 
inojoctinK from it laterally, the purpose of 
5 which pinion and pin will ho explaiiu'd latiu- 
on. 38 is a sprinjr-pr(‘Hsod pawl adapted to 
prevent back motion and riding-on the pins3r>. 

The carryinj^-pawl of one denomination is 
shown at 40, Fij?. 10, and is supported upon 
10 a lever 41, pivoted at 42 and having- a dolly- 
roll 43, riding ufion a cam 44, having two op¬ 
erating-arms, each of which is adaiited to lift 
the lever 41. The cam 44 is mounted upon a 
sleeve 49, surrounding a shaft 45, upon which 
T5 is mounted a gear 46, Fig. 16, meshing wMth 
the gear 36 of the corresponding numeral- 
wheel. This gear rotating as it does w ith the 
numeral-wheel winds up a carrying-spring 
(not shown) on the same shaft - therewith. 
20 thereby accumulating the power necessary for 
the operation of the carry i ng mechan ism. The 
cam 44 makes a half-revolution at each oper¬ 
ation, and its movements are controlled by an 
arm 48, secured to the sleeve 49, and suitable 
25 detents coacting with said arm. A locking- 
detent 50 is also secured to the lever 41 and 
engages the pins 35 of the numeral-wheel, as 
plainly shown at Fig. 4. The three-armed 
detent 51 regulates the action of the carrying- 
30 lever, and it is controlled as to position by the 
' cam 44 and a retracting-spring 52. 

At 53 is a latch pivoted at 54 and extending 
over and resting on the column-actuator of 
the denomination tr which the carrying is to 
35 be done, and its purpose is to delay the oper¬ 
ation of the carrying mechanism until said 
column-actuator is returned to normal posi¬ 
tion, and it is enabled to do this by engaging 
the proj^tions 55 on the sleeve 49. 

40 All the features of construction above set 
forth are fully explained in my said applica¬ 
tion, and I do not, )bherefore, go into the details 
thereof here. 

As already stated, 1 aim to bring all the 
45 numeral-wheels except the units-wheel to the 
“8” position and tlie units-wheel to the “9” po¬ 
sition, so that all the wheels are then moved by 
the column-actuator to the extent of a single 
space or number, so as to bring the units- 
50 wheel to the “0” position and the other 
wheels to the-*9” position, and thereby en¬ 
able the carrying mechanisms to complete the 
'canceling operation. For bringing the wheels 
thus to the “9” and “8^’ positions 1 employ 
55 a series of notched cam-plates 60, (best shown 
at Figs. 2, 3, and 13,) attached to a cross¬ 
shaft 6i, operated by a hand-lever located at 
the side of the machine. Each plate is pro¬ 
vided with five riders or teeth, as shown, and 
60 there is one plare for each denomination, so 
that by attaching a dolly-roll 63 to each seg¬ 
ment-lever in such position that the risers or 
cams of the corresponding plate w'ill ride over 
the roll the s(*gment-lever will U‘ giv^en re- 
65 peated pulsations by the plate as the latter 


i 


i 


pass(‘s the roll, each v\'<cv nio\ ii 
down and each interspace in th(‘ph 
th(* risersalh'wing tin* lever to retni 
power of springs 20. It is intende 
li:in«l-h‘ver shall be moved from th 
of Fig. 2 to that show’n in Fig. 3 
back to the position of Fig. 2, 
cam-plates w ill thus be able to impai 
than ten impulses to the segnient-le\ 
imtiulse of the several levers carrying 
res])onding wheels through a single 
space, this number being sufficient t, 
the w’heelstothe '■‘‘8" and “9” position 
ever may be their positions at the start 
canceling operation. 

In order that the w heels may be arre 
the "‘8'’ and “9” positions, 1 employ tl 
lowing devices: At 64, Fig. 2, is an up 
swinging stop-lever mounted upon a c 
shaft 65, and there is one such lever for 
denomination, all supported upon shaft 
The shaft 65 is rocked from thehand-leve 
by means of its arm 66 and the eU»ow-le 
67, pivoted at 68, and a dolly-roll 69, carr 
by the hand-lever, the elbow-lever havini^ 
surface 70 concentric wdth its axis 68 and 
cam-slot 71, inclined downw'ard from the e 
of surface 70, the lever 67 being attached 
one end to the arm 66, and the surface 70 an 
cam - slot being at the other end thereof] 
When the hand-lever is in its normal position, 
as at Fig. 2, the roll 69 is in the cam-slot, and 
as soon as the lever is moved the roll leaves 
the slot, and in so doing it depresses the end 
of lever 69, on which it acts, and thereby 
throws the stop-lever into acting position pre 
pared to arrest the numeral-wheel when the 
pin 37 of the w heel encounters the projection 
72 on the stop-lever. The stop-lever now re 
mains in this position by reason of the con 
tact of roll 69 with surface 70 until the hand 
lever completes its return stroke, and the 
i*oll 69 again enters the cam-slot, and thereby 
rocks the elbow-lever in the reverse direction 
and draws the stop-lever back to the position no 
of Fig. 2, releasing the wheel. While the 
stop-lever is thus held in its acting position, 
the repeated pulsations or actuations of the 
segment-lever take place and continue until 
the wheel becomes locked,and wffien this occurs 115 
the segment-lever will also become locked by 
the wffieel in the depressed position to wdiich 
it is forced by the cam-i)late, and if at such 
time all thfe teeth of the cam-plate have not 
passed oV'er the roll 63 the passage of the re- 120 
maining teeth will be without effect on the 
numeral-wheel, so that upon the release of 
the lock upon the wheel and segment-lever 
the latter wdll be able to actuate the w'heel 
through a single numeral-space. 'Dhs being 125 
the operation with, all the wdieels, it will he 
seen that tlie units-wheel w’ill hv tln'reby 
turned to ”0" and that the oth(*r wheels will 
l)e turned to •*9,’' and as the carrying m(‘eh- 
anism of the units-wheel is thereby caused to 1.: 
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whoin if tuajf (‘fmrrrn : 
t known that I, Doku E. Fflt, a citizen 
United States, residing i.i (^hicago, in 
[)unty of Cook and State of Illinois, have 
ited a new and usefu 11 m pr<)venient i n C'an- 
g Mechanism for Calculators, of which 
‘ollowing is a specitication. 
his invention relates to the canceling mech- 
m of calculating-machines, and has been 
ised with special reference to its use in tlu‘ 
culating-machine shown in m.y ai)plication 
rial No. 108,488, tiled June ‘29, 19()8. 

The machine of my application embodies a 
rics of denominational numei al-wheels ar- 
nged side by side on a common shaft, a se- 
ies of denominational segment-levers oper- 
ted in one direction by the keys and in the 
opposite direction by springs and adapted to 
actuate the wheels in accordance with the 
power of the keys w’hich are struck. 

The machine also embodies a separate car¬ 
rying mechanism for each wheel having its 
own motor-spring, in which power is .stored 
for its actuation in the carrying operation. 
f 5 In the present invention 1 aim preparatory to 

the canceling operation or as a part, thereof to 
bring the units-wheel to the “9’' position and 
V all the other wheels to the "‘ 8 '’ position and 
to lock the wheels in those positions with the 
30 segment - levers depressed, so that when the 
wheels are released the return strokes of the 
levers will actuate all of the wheels through 
a single space, or, in other words, add one 
number to each wheel. With the wheels in 
35 the position stated it will be seen that the 
units-wheel will be thus turned to the "‘O’’ po¬ 
sition and all the other wheels to the “9” i)o- 
sition by the column-actuators or segment-le¬ 
vers, so that the carrying mechanism of the 
40 units.will then carry the tens-wheel, and the 
carrying mechanism of the tens-wheel will 
then carry the hundreds-wheel, and so on 
through the series of wheels, bringing all the 
wheels to “O'” position. The mechanism b.y^ 
45 which 1 accomplish this result is fidl.\- .set forth 
below and will be understood from .such de¬ 
scription when considered in connection with 
the accompanying drawings, in which latter— 
Figure 1 is a plan of the calculating-raa- 
50 chine- embodying my pres, nt improvements. 


Fig. ‘2 is a side elevation. Fig. 3 is a longi¬ 
tudinal vertical section. Figs. 4 and 5 are 
partial longitudinal vertical sections. Fig. 6 
is a section on the line 0 0 of Fig. 4. Fig. 7 
is a detail elevation of the nuiueral-wheel. 55 
Fig. 8 is a side view of the units-wheel, and 
Fig. 9 a similar view of the other wheels. Fig. 

10 is a partial longitudinal v'ertical section 
showing some of the parts in a different posi¬ 
tion from Fig. 4. Fig. 11 is a perspective of 6 c 
the subtraction-lever. Fig. 1‘2 is a like view 
of the stop-lever for arresting the numeral- 
wheels in canceling. Fig. 13 is a side eleva¬ 
tion of a series of the canceling cam-plates, 
showing their relative arrangement. Figs. 14 65 
and 15 are enlarged views similar to Figs. 4 
and 5. F'igs. 10 and 17 are enlarged detail 
views. 

In said drawings, 15 rei)resents the side 
frames, and 10 the division-plates between the 70 
different denominations. 

17 represents the keys, of which there are 
nine in each denomination and which are 
adapted to depress the segment-levers or col¬ 
umn-actuators 18, pivoted at 19 and provided 75 
with retracting-springs 20 , one at eacli side of 
each lever, as showm at Figs. 1 to 3. The keys 
are returned after l)eing operated by springs 
21 , secured in stationary longitudinal bars 22 . 

Each segment-lever is arrested at the end of 80 
its downstroke by two vibrating lev ers 28 and 
24, pivoted at the rear of the machine and ar¬ 
ranged alongside of the segment-lever and ac¬ 
tuating two L-shaped pivoted stop-lev’ers 25 
and 20 , adapted to engage the teeth 27, formed 85 
on the edge of the segment portion of the seg¬ 
ment-lever. The levers 28 and 24 are actu¬ 
ated by the keys at the proper time to throw 
the levers 25 and ‘20 into action, the lever 28 
being actuated by the ptld keys and the lev(‘r 90 
24 by the even keys.. 

The numeral-wheels are shown at 30, the 
units-wheel being indicated by 30% and they 
are mounted side hy side on the shaft 81 , as 
seen in Fig. 1. Each wheel is provided w ith 95 
a pinion 8‘2, meshing with the column-actu¬ 
ator made fast to an interior ratchet-wheel 83. 

The ratchet-wheel 88 is engaged by a pawl 
(not shown) carried by disk 34 and rotates 
the latter in one direction, and the disk is 100 
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5. Tho calculiitor liavinj^ in coinl)inati()n 
fancclinjr mechanism, a serit*s of keys foi- 
each denomination, a carryinjr mechanism for 
each denomination and a column-actuator for 
5 eacli denomination, said cancelini^ mechan¬ 
ism giving motion to the column-actuators, 
and the carrying mechanisms serving to com¬ 
plete the canceling and the canceling mech¬ 
anism being independent of the keys. 

* lo 6 . The calculator having a canceling mech¬ 
anism other than the keys adapted to turn the 
wheels by repeated impulses to predetermined 
positions, in combination with the keys and 
with carrying mechanisms for completing the 
15 cancellation. 

7. The calculator having a canceling mech¬ 
anism other than the keys adapted to turn the 
units-wheel to zero and the other wheels to 
9 by repeated impulses, in combination with 

20 the keys and with carrying mechanisms for 
completing the cancellation. 

8 . The calculator’havinga canceling mech¬ 
anism adapted to turn the wheels by repeated 
impulses, means for arresting the wheels at 

25 predetermined positions, and carrying mech¬ 
anisms for completing the cancellation. 

9. The calculator having a series of nu¬ 
meral-wheels, a canceling mechanism adapted 
to turn the wheels, and means for arresting 

30 the units-wheel at 9 and the other wheels at 8 , 
in combination with the carrying median isms. 

10 . The combination with the numeral- 
wheels of the keys, the column-actuators, the 
carrying mechanisms, and canceling mech- 

35 anism other than the keys adapted to turn the 
wheels by repeated impulses of the actuators 
to positions where the canceling may be com¬ 
pleted by the carrying mechanisms. 

11 . The combination with' the numeral- 
40 wheels of the column-actuators, the keys, the 

carrying mechanisms and canceling mechan¬ 
ism other than the keys adapted to turn the 
wheels by moving theactuators so as to bring 
the wheels to positions allowing the comple- 
45 tion of the canceling by the carrying mech¬ 
anisms. 

12 . The combination with the numeral- 
wheels, of the column-actuators, the keys, the 
carrying mechanisms, and canceling mech- 

50 anism other than the l^ys imparting impulses 
to the actuators, and bringing the' units- 
wheel to zero and the others to positions 
where the carrying mechanisms may complete 
the cancellation. ^ 

55 13. The oombination with the numeral- 

wheels, and thecolum|-actuators, of the cam- 
plates and their actuating device acting to 
cause repeated impulse of the actuators. 

14. .The. combination with the numerai¬ 
re wheels and the column-actuators, of the cam- 

plates supported on a shaft rocked by a hand- 
lever, and adapted to impart repeated im¬ 
pulses to the actuators. 

15. *The combination with the numeral- 
65 wheels^ of vibrating column-actuators moved 


I 


I 


ill one direc tion by springs, canceling 
anism adapted to impart impulses to s 
tuators in the other direction, means f 
rc'.sting llie wbeelsat predetermined posi 
and carrying mechanisms for completin 
cancellation. 

U). 'Pbe combination with the num 
wbc'els, of vibrating column-actuators mo 
in one direction by springs, and actuating 
wheels when so moved, canceling mechani 
adapted to impart impuises to said actuate 
in the other direction, means for arresting t 
wheels at predetermined positions before tl 
return of the actuators after the last impul 
has been imparted to them, and carrying mec 
anisms for completing the cancellation. 

17. The combination with the numeral 
wheels, the vibrating column-actuators turn 
ing the wheels by spring-power, canceling 
mechanism operating the actuators, means for 
arresting the wheels while under the pow’er 
of the actuator-springs and at predetermined 
positions, and carrying mechanisms adapted 
to complete the cancellation after the release 
of the wheels. 

18. The combination wdth the numeral 

% 

wheels, the vibrating actuators turning the 
w heels by spring-power, canceling mechanism 
operating the actuators, means for arresting 
the wheels at predetermined positions and 95 
while the actuators are in position to impart 
another actuation to the wheels as soon as 
they are released, and carrying mechanisms 
completing the cancellation. 

19. The combination with the column-actu- 100 
ators, and the numeral-wheels, of a rock-shaft 
61, a hand-lever for operating the shaft, a se 
ries of cam-plates 60 secured to the shaft, dolly 
rolls on the actuators engaged by the plates, 
and lifting-springs for the actuators. 

20 . The combination with the column-actu 
ators and the numeral-wheels, of a rock-shaft 
61, a hand-lever for rocking the shaft, a series 
of cam-plates secured to the shaft each having 
a series of cam teeth or projections, dolly- no 
rolls on the actuators engaged by the plates, 
and lifting-springs for the actuators. 

21. The combination with the column-actu¬ 
ators and the numeral-wheels, of a rock-shaft 

61!, a hand-lever for rocking the shaft, a series 115 
of cam-plates secured to the shaft feach having 
a series of cam teeth or projections and the . 
teeth or projections on the plates being rela¬ 
tively staggered so as to reduce the noise and 
jar, dolly-rolls on the actuators engaged by 120 
the plates, and lifting-springs for the actua¬ 
tors. 

22 . The combination with the hand-lever 
for canceling, of the dolly-roll 69, the stop- 
lever 64 for arresting the wheels, and the in- 125 
tervening devices whereby the roll throws the 
stop-lever into and out of its acting position. 

23. The combination w itb a hand-lever for 
canceling, means whereby the lever causes the 
turning of the w heels, and means for locking 130 
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tc it will in tiirii ranso tho operation of 
e Ollier (rarryiny: iiiechaiiisnis. so that all 
Ikh'Is will stand at ‘*0.'’ 
le cain-plales are piadei ahly attached to 
ihaft hi hv piovidin;*’ them with exten- 
s 7 -l, tlirou;jh rlieendsof wliich exUinsions 
oss-rod 75 is passed, and applyiiiii clanip- 
-platesTh, Peat i 114^011 the shaft and thecross- 
I anti clamped th*‘reon hy a screw 77 . The 
•nioifs in the exti;(isions 74 throu».di which 
e cross-rod passt's may be vaidously located 
id the relative ]K)sitlons of the cam-plate hO 
j thereby varied as (hisired, M.>’ purpOM* in 
roviding for ditterent relative positions of 
oe cam-plates is this: If all the cam-plates 
ihould actuate the se^ment-lt‘vei-s at the same 
nstant, it would cause an mpileasant jarring 
and shock and considerable noi‘>;e. To obviate 
this, 1 arrange the cam-plates in different po¬ 
sitions, staggering their projections or cam- 
points, so that instead of all opei atifig simul¬ 
taneously a portion—say tvv(> -may operate 
at one instant, two more at a later instant, 
and so on thrc'Ugli thi- series, so that the jar 
5 and noise produced is di\ ided and produces 
a serii's of small jar.'» and noises which are so 
slight as to cause no unpleasant sensation to 
the operator and no injur.\ to the machine. 

I prefer in thus staggering tlie cam-plates to 
30 cause simultaneous oiieration of the segment- 

levers which are not adjacmit to each other— 
as, for instance, the '*1 and the “ 9 '’ can be 
operated together, the “‘2and the “8,-’ the 
“8” and the 7 , and the ‘" 4 ‘'andthe “fi." By 
35 the means descrila d repeated short impulses 
are given to the column-actualors adapteil to 
rapidly bring the wheels to tlie desired posi¬ 
tions, and 1 avoid all necessity of making the 
numeral-wheel shaft rotatable. 

40 At ?sO is a device which 1 call **a subtraction- 
lever,” because its iiurpose is to prc'vent oper¬ 
ation of the carrying mechanism while using 
tho machine in making subtractions, one lever 
being employed with each denomination. 
45 These levers are best shown at Figs. 10 and 

II and have handles or operating devices 81, 
projecting to the outside of the case of the 
machine, retracting-springs 82, pivots 83, 
openings 84 for the motion-limiting stop 85,* 

50 right-angle projections 86 , extending partially 
around the stop-levers 64 and serving to enable 
those levers to move the subtraction-levers 
with them wlien they move into locking posi¬ 
tion with the wheels, and feet or forwardly-ex- 
55 tending projections 87, adapted when the 
subtraction-levers are swung tow ard the front 
of the machine to engage the depending leg 
88 of the carrying-pawl 40 and throw the 
pawl out of action. Through thissubtraction- 
60 lever it will be seen that 1 prevent an.v action 
of the carrying-pawl w^hile the stop-lever is 
in its acting position, and consequently no 
carrying can take place during the part of the 
canceling operation which occurs while the 
65 numeral-wheels are locked. Each stop-lever. 


64 is also provided with a lateral projection 
89, terminating in an inclined shelf 90, as seen 
at Fig. 12 . This shelf whenever the lever is 
moved to its acting iK)sition encounters the foot 
of the carrying detaining-latch 53 of the same 70 
ilenomination and prevents the latch from 
moving dowm to its acting position, as it might 
do if not thus restrained. I thus avoid any 
interference with the carrying mechanism by 
said lever during the canceling operation. 75 

To prevent overrotation of the numeral- 
wheels w’hen actuated from the canceling cam- 
plates, I provide the sev’e.'’al stop-levers wdth 
overhanging lips 91, (see Fig. 12 ,) which when 
the levers are in their acting positions are in 80 
the path of the stops 92, attached to the side 
of the corresponding segment-levers. The 
lips and stops coact in limiting the descent 
of the le\’ers, so that they cannot move far 
enough to give the numeral-wheels more than 85 
a single numeral-space. 

^^'hile I have shown what 1 deem to be the 
most desirable construction, it will be under¬ 
stood that I do not wish to be limited thereto 
in my claims, as obviously many of the fea- 90 
tures of the invention can be greatly varied 
without departing from the spirit of the in¬ 
vention. 

By actuating the numeral-wheels in cancel¬ 
ing througli the medium of the column-actua- 95 
tors I cause the automatic release of all the 
locking dm ices such as are employed to lock 
the wheels noi*mally precisely as those devices 
are released when the actuators are operated 
in adding. The canceling mechanism also au- io< 
toinatically prevents any action on the w heels 
by the carrying mechanism during that por¬ 
tion of the canceling prior to the release of 
the wheels from the stop-levers by throwing 
the carrying-pawl out of its acting position loi 
and holding the detaining-latch from action. 

The canceling-lever 62 Is provided with a re- 
tracting-spring 73. 

I claim— 

1 . The calculator having numeral-wheels, a ii< 

series of digital keys for each wheel and a col¬ 
umn-actuator for each wheel, in combination 
with canceling mechanism other than the keys 
adapted to actuate the wheels by giving the 
actuators a,plurality of impulses. ii 

2 . The combination with the numeral- 

wheels and the keys, of the column-actuators 
for said wheels,and canceling mechanism other 
than the keys imparting repeated impulses to 
said actuators. 12 

3. The combination with the numeral- 

wheels and the keys, of the column-actuators 
for said wheels,and canceling mechanism i>t her 
than the keys imparting repeated and short 
impulses to said actuators. 12 

4 . The combination with, the numeral- 

wheels and the keys, of the column-actuators 
for said wheels, and canceling mechanism 
other than the keys imparting repeated sin¬ 
gle-space impulses to said actuators 13 
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fat predetermined points other than 

combination with the numeral-, 
le vibrating column-actuators turn- 
wheels by spring-power, canceling 
controlled by a hand-lever and op- 
le actuators, and means for arresting 
ds, said arresting-means being set in 
m by said hand-lever, and effecting 
fst before the wheels reach zero and 
le actuators are under tension. 

!*he combination with the numeral- 
of spring-actuated vibrating column- 
>rs, canceling mechanism causing the 
fion of the actuators, and wheel-arrest- 
ians consisting of stop-levers 64, means 
isitioning said levers, and pins 37 car- 
f)y the wheels. 

The combination with the numeral¬ 
's of spring-actuated vibrating column- 
itors, canceling mechanism causing the 
ition.of the actuators, and wheel-arrest- 
Imeans consisting of stop-levers 64, means 
Weby the canceling mechanism positions 
levers, and pins 37 carried by the wheels. 
The combination with the numeral- 
leels, of spring-actuated vibrating column- 
buators, canceling mechanism causing the 
oration of the actuators, wheel-arresting le- 
^rs 64, a rock-shaft on which said levers are 
[ounted, and devices whereby the canceling 
lechanism may rock said shaft 

28. The combination with the numeral- 
rheels, of spring-actuated vibrating column- 
;tuators, canceling mechanism causing the 
)pe‘ration of the actuators, wheel-arresting le- 
fvers 64, a rock-shaft on which said levers are 
mounted, an elbow-lever joined to said rock- 
shaft at one end and having the surface 70 and 
'caxn-slot 71 at the other end and a hand-lever 


forming part of the canceling mechanism and 
having a dolly-roll working on said surface 
and in said slot. 

29. The combination with the numeral- 
wheels, the column-actuators and the cancel- 45 
ing mechanism imparting repeated impulses 

to the wheels, of means engaging the actua¬ 
tors and preventing overrolation while can¬ 
celing. 

30. The combination with the numeral- 5® 
wheels, the column-actuators and the canceling 
mechanism, of means for preventing overro¬ 
tation while canceling, such means consisting 

of the stop-levers 64 and the projections or 
stops 92 on the actuators engaging the levers. 55 

31. The combination with the subtraction- 
lever adapted to throw the carrying-pawl out 
of action, and said pawl, of stop-lever 64 and 
its actuating devices, said levers being united 

so the latter may operate the former. 6 o 

32. The combination with the carrying- 
pawl, of the stop-lever 64 and means actuat¬ 
ed by said lever, for holding the pawl out of 
action. 

33. The combination of the carrying mech- 65 

anism, and a canceling mechanism having a 
stop-lever for locking the wheels, of a device 
for holding the pawl of the carrying mechan¬ 
ism out of action, said device being controlled 
automatically by said stop-lever. 7 © 

34. The combination with the detaining- 
latch 53 of the carrying mechanism, of the 
stop-lever having a projection or shelf engag¬ 
ing the latch, and whereby it automatically 
holds the latch out of action. 


rXi^RR R. FRLT.. 


Witnesses: 

H. M. Mundat, 
Edw. S. Evakts. 
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type-hammers and dso in front of jdaten 21 , 
so located as to receive the impact of the type, 
of the type-writer, and as the printing-center 
required by the ty^-writer is a shifting one 
5 and moves laterally with each character struck 
1 make this platen df a lenjjth correspondinjf 
to the length of the lateral movement per¬ 
mitted by the type-writer, so that it will be 
present to receive tl)e impacts of the type in 
10 all positions of the type-writer. 

The character-kejs of the type-writer are 
sliown at 30, 31, 32, and 33 and the spacing- 
key at 34. The keys 30 and 31 and all others 
in the same rows.with them are pivoted on 
15 luvots 35, the keys B2 and 33 and all others 
in the same row^s with them are pivoted on 
pivot and the space-lever is pivoted at 37. 
All the character-keys are connected to the 
type-lever 38 by intermediate levers 39, which 
7.0 are pivoted at 40, and the type-levers swing 
on pivot 41. All the keys mentioned and their 
type-levers and connections are supported by 
a carriage, of which the curved portion 42, 
the upwardly-extending arms.43, the longi- 
25 tudinal bar 44, end pieces45, and longitudinal 
bar 46 are the main features. In the end 
pieces the pivots 35 and 36 aresup])orted, and 
the type-lever pivot is supported in said curved 
portion. These parts are in the main similar 
30 to corresponding parts of a well-known type¬ 
writer. 

The carriage carrying the keys and type of 
the type-writer is laterally movable, as already 
intimated, and to this end if is sui)ported by 
35 rollers 50.and 51 upon horizontal arms 53 and 
54, formed on the upright or frame 52, said 
arms extending longitudinally of the machine. 
Said rollers are pivoted on said arnus, and the 
rollers 50 are in contact with bar 44 of the 
40 type-writer frame and rollers 51 in contact 
with bar 46 of the «alne frame. A bracket 55, 
attached to horizontal arms 53, is extended 
above bar 44 and bent over onto said bar, .so 
as to confine the latter and prevent any loss 
45 of position by the wtiter-carriage when it and 
its support are tipped up, as they may be, as 
will be now explained. A roller 56, mount¬ 
ed on arm 54 and turning on a vertical pivot, 
bears against the side face of bar 46, thus con- 
50 fining the carriage in one direction. 

The upright framie 52 is pivoted on pivot 
57 in such manner as to permit the type-writer 
carriage and its supporting-arms 53 and 54 to 
be swung in charging from lower to upper 
55 case letters. Said pivot is stationary, and the 
carriage and support are sustained in their 
normal position by the arm 58, attached to the 
curved part of the carriage-frame, as best 
seen, at Fig. 2 , and having a roller 59 bearing 
60 on a track 60. Thistrack equals in length the 
movement allowed the carriage, and conse¬ 
quently the carriage?is uniformly held in the 
proper horizontal plane wdiile writing. A 
spring 61, stationarily secured at one end and 
65 having its other end attached to an arm 62, 


projecting downward from the upright 
erts its power in such manner as to 
raising the carriage when changing froi^^^^^H 
I ca.se to the other. To this end it is 
i nearly strong enough to lift the carriag^^^^^H 
: that but little power is re(]uired of the 
I ator in operating the shifting lev’’er hei^^^^H 
I after mentioned. The track 60 is suppo^^^^H 
I on the end of a lever 63, pivoted in tlie 
! low-block 64, located at the side and in fr^^^^J 
j of the track and [irevented from a dowmw't^^^H 
I movement by the .stop 65. An upward 
i tension 66 of lever 63 .serves as the key or 
ver by which the ojierator shifts the typ^^^^ 
writer for the printing of upper-case chara^^^^ 
! ters, and a stop 67 limits this movement o^^H 
i the lever. An escapement is also providec^^H 
! for the type-w'riter at each stroke of the keys.^^H 
It consi.sts of a rack 70, supported by the^^H 
swinging arms* 71 from a pivot-rod 72, sup>^^| 
ported in the ends 45 Of the carriage, and^H 
pawls 73 and 74 (uigaging the rack alternately. 

The i)awls are stationarily located, and one of 
them, 73, i.s adapted to yield to the rack in 
the.tlirection of the latter’s movement to the 9 H 
extent of a tooth-space, being held to its sup- H 
port or companion pawl by a spring 75, and ■ 
! the other pawl is fixed. The rack is swung ■ 
i in one direction by a longitudinal bar 77, ex- ■ 
I tending acro.ss the .series of key-levers and in 951 
j such relation thereto as will cause the latter 1 
when .struck to move the bar, so that the lat- I 
ter will in turn move the rack sufficiently to 1 
! carry the rack from one pawl to the other. 

I The return swinging movement of the rack 100 
I is caused by the spring 78, attached to a sta¬ 
tionary part of the machine atone end and to 
I a horizontal arm 79, rigid with one of the 
rack-carrying arms at the other end. This 
arm 79 also serves to operate the rack w’hen 105 
the spacing-lever i.s struck, as it is positioned 
so as to be operated by the foot 80 on said lever, 
i The feed of the carriage is due to the tension 
of a spring 81, as hereinafter explained. 

As will be understood from the drawings, no 
the type-writer is movable from the position 
I indicated by the broken lines in Fig. 2 to that 
I given in full lines in .the same figure, and 
' such movement is received in the step-by-step 
j pulsations allow ed by the escapement and due ”5 
I to said spring 81. This spring is attached to 
' a stationary part of the machine at one end 
j and to an elbow-lever 82 at the other end. 

This lever is pivoted at 83, and one arm of it 
extends upward and is joined by a connecting- 120 
bar 84 and a leg 85, depending from the car¬ 
riage, so that the latter will feel the power of- 
the spring and yield to it whenever permHted 
to do so by the escapement. 

The type-writer and the tabulator are adapt- 125 
ed to print on tl ja .same line, the former at the 
1 beginning of the line, and the line-spacing 
' feed of the paper is done by the line-spacing 
mechanism of the tabulator. The type-writer 
keys are located in a higher plane than the 13 ° 
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adapted^ to |)| int coiiiploto amountsornbracing 
a plurality of charactl^rs at oacdi impression, a 
laterally-feejlinir key-oporated printin^r niedi- 
anisni prints text letter by lettcn- in succes- 
5 sive impress ons, a paper-siijiport whidi is sta¬ 
tionary as to location while the printino- is be- 
in4r done ani which supports the papcT so it 
may he prii ted upon by both said printing- 
mechanisms, and paper-feedinjr mechanism 
lo for feeding the paper from line to line, sub¬ 
stantial l.y'* as specified. 

9. An add ng and listing machine wherein 
are combine! an adding mechanism, a slation- 
arily-locatcdjlistingor printing mechanism for 

15 printing the^mounts added in columns, a lat- 
erafly-movi^ printing mechanism comiiris- 
ing types arjd operating-keys and acting to 
print text injeonnection with said amounts, a 
support for |he pai>er common to both said 
20 mechanisms,'and a lever acting both to cause 
the printingbf the amounts and to la^turn the 
text-printing mechanism to its starting posi¬ 
tion, substanltially as siiecitied. 

10. An adding and lif^ting machine wherein 
25 are combined an adding mechanism, a station- 

arily-locatedlistingor printing mechanism for 
printing in cblumns the amounts addid, a lat¬ 
erally-moving printing mechanism operated 
by keys and acting to print text in the same 
30 horizontal lihe with the amounts, a station- 
arily-located supi>ort for the pa})er common 
to both printing mechanisms and means for 
feeding the paper vertically, substantially as 
specified. 

35 11. An adding and listing machine wherein 

are combined an adding mechanism, a station- 
arily-located listingor printing mechanism for 
printing in columns the amounts added, a lat¬ 
erally-moving printing mechanism operated 
40 by keys and acting to print text in the same 
horizontal lirewith the amounts, a station- 
arily-located support for the i)aper common 
to both printing mechanisms, an inking rib¬ 
bon also comnaon to both printing mechanisms, 
45 and means for feeding the paper vertically, 
substantially as specified. 

12 . The combined tabulating and writing 
machine^ wherein are combined means for sup¬ 
porting the paper, a stationarily-located nu- 

50 meral-printingmechanism and a type-writing 
mechanism comprising ty|)es and keys and 
laterally movable relative to said numeral¬ 
printing mechanism,substantially as specified. 

13. In a tabulating and type-writing ma- 
55 chine the conrtbination of sets of types, mech¬ 
anism for bringing types of different sets into 
the same printing-line, impression devices for 
causing printing by different types simultane¬ 
ously, another series of printing-types, means 

60 for er asing individual impressions by the lat¬ 
ter types, a paper-holding device cooperating 
with all of said typ^s, a support for the said 
sets of types, a sujbport for said series of 
types independent (^f the first support, and 
65 means for causing a movement of one of said 


' su|)i)orts ndative to the otlu'r, sii 
set forth. 

14. The combination of several 
(‘ach set having several typ(*s any 
is adapted to be brought into a li 
ing common to all of said sets and 
typ<‘s being arranged along tlu? lii 
iM<j, a paper-holding means, rnec 
causing all of the types of said 
have been brought into the line of 
to be impressed simultaneously, i 
movable in th(‘ direction of the line 
ing relative to said paper - holdinj 
l)rinting-types and actuating devices' 
on said carriage, and means for fee 
carriage, to sui)plement, by the i 
types on the carriage, the printing 
said sets of type, substantially as set 

15. The combination of a supporting 
the key-oi>erated listingand self-addinj 
anism mounted on said frame for addi 
printing a list of numerals in a colum 
a sheet of paper and printing the total 
of, said mechanism embodying a sepan 
ries of keys for eachdenomination, a ke; 
erated type-writing mechanism on said f 
for writing text in connection with' saic 
unm, and a paper-support common to the 
writing mechanisms; whereby the text 
column of amounts may be printed on 
same sheet of paper and the total automa 
ally added and printed, substantially assp 
tiecl. 

16. T'he combined adding and text-writi 
machine wherein are combined a numen 
printing mechanism and a text-printing mec 
ani§m, both said mechanisms comprising typ' 
and keys and one of them being movable wit 
respecTto tlui other, andasui)portfor a single' 
sluiet of paper upon which all the printing.is 
done. 

17. The combination of a keyboard adding 
and listing mechanism and a keyboard word- 
type-writer mechanism, arranged side by side, 
and adapted to i»rint in the same horizontal 11 
line upon the paper, the keyboard of one ma- ^ 
chine being in a higher plane than and mov¬ 
able over the keyboard of the other. 

18. The combined adding, and listing ma¬ 

chine and type-writer writing upon the same 115 
sheet of paper, and emb(xlying type-writer 
printing devices which are bodily movable 
during writing by them, and means for re¬ 
turning them automatically to normal posi¬ 
tion. 120 

19. The combination of a keyboard adding 
and listing mechanism and keyboard word- 
type-writer mechanism, one of said mechan¬ 
isms moving during printing by it over the 
other mechanism, and being automatically re- 125 
turned to its normal position by the other 
mechanism. 

20. The combination of a keyboard adding 
and listing miachine and keyboard type-writ¬ 
ing machine arranged side by side, one of 13 ° 
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I moving over the other and be- 
ally returned to its normal po- 

nbination of a keyboard adding 
jchanism and a keyboard word- 
mechanism, one of said niechan- 
►vable with respect to tlie other, 
uomatically returned to normal 
le other. 

nbinationof a keyboard adding 
ichineand keyboard word-type- 
ine arranged side by side, one 
nes moving over the other and 
iomatically returned to its nor- 
ipon the actuation of the print- 
n of the other. 

nbination of a keyboard adding 
.chine and keyboard word-type- 
ne arranged side by side, one of 
s changing its position while 
having means for returning it 
to its normal position. 

^ho combination of a keyboard adding 


and listing machine, a keyboard word-type- 
writer both adapted to print on the same hori- 25 
zontal line upon the paper, means for sup¬ 
porting the paper, the relative positions of 
said type-writer and .said paper-support being 
changed while writing, and means for restor¬ 
ing them automatically to their initial relative 30 
position in readiness for the next line. 

25. The combination of a keyboard adding 
and listing machiiie, a keyl)oard word-type- 
w’riter botli adapted to printon the same hori¬ 
zontal line upon the paper, means for support- 35 
ing the paper, the relative positions of said 
type-writer and .said pa |K*.r-support being 
changed while writing, and a lever and con- 
! necting means adai)ted by a single movement 
of the lever fo restore the type-writer and 40 
support to their initial relative positions in 
readiness for the next line. 

DORR E. FELT. 

Witnesses:- 

L. K. Curtis, 

Edw. S. Eva RTS. 
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isaseparate miiiHM'al-whtM*! and seymont-lfvt'r 
tor each denomination, toiietlnM* with carry¬ 
ing devices for all the wheels except the low¬ 
est. I he keys are rehaised fi’oin tin* catches 

5 by a horizontal movenu'nt i>f frame ‘iS, im¬ 
parted to it at the conclusion of the print- 
in^if operation by means not shown, but which 
may l)eseen in my Patent No. r)(>,s,ooi, of Sep¬ 
tember 2‘2, 1896. 

o The paper (seen at 88) is imi)resM‘d upon 


Patent No. 644,287) and whicl 
tb(‘ paper rolls and guides, as \ 
stood. The finders are prevent 
int; u|)ward by the paiier; but 
bottom of the paper passes thei 
upward and allow the spririi^ 67 
lever 6.“) into eiiira^emont with th 
by arresting' both the addini»‘ an 
ino- mechanisms of the machine. 

In order to insinv the lockiiiir 


the type by spring-actuated hammers 89, of 86 by lever 65 when any predetei 


which there is one for each denomination atid 
which are normally held out of action by de¬ 
tents 40, but are released fiom the detents by 
the tailpieces 41, actuated in part by the seg¬ 
ment-levers 20 and in part l)y a swinging 


ber of lines have l)een ])rinted, I 
following mechanism: .Vt 80 is 
dial the face of which is divided 1 
ing-marks into spaces which ordi 
equal in number the number of li 




cross-bar 42 and the hammer-releasing frames ! the pai)er is capable of receiving. 

43. The action of the parts to 48 is fully ; illustrated has ninety-four spaces, 
set forth in my Patent No 644,287, of Febru- i have any desired number, and it is 
20 ary 27, 1900. The paper enteis the machine with a stojepin 81, adapted to enc 
lietween the guides 44 and 45, is fed by rolls 46 ; stationary pointer 82 and prevent it 
and 47, and is guided u])ward l)y guide 48. , a complete rotation. This dial is moi 

The present machine also embodies meeb- , a sleeve 88, loosely encircling a shaft 


anism for returning the paper to its starting ; capable of l)eing locked thereto by tig 
25 position after the completion of a vertical col- j the nut 85, so as to force,the sleeve a[ 
umn and simultaneously shifting the paper collar 86 , rigid on the shaft. The .si 
laterally ili column-spacing, and this return- also rigid and preferably integral with 
ing and shifting mechanism may be patterned ion 87 , meshing with a pinion 88 on th 
after the designs shown in eitliei- of my Pat- , 89, which is the shaft carrying the ge_ 

30 ents'No. 028,176 or No. 644,287. The mech- | and 54 of the paper-returning mecha 
anism novf shoNvn for this purpose issubstan- Pinion 88 is loose upon shaft 89, but is 
tially likCithat of Patent No. 644,287 and con- i pelled to turn with the latter whenev 
.sists of the pinion 50, which corresponds to i laterally - projecting pin 90, carried I 
the pinion C' of the i)atent and is actuated in ! pinion, engages the arm 91, radiatingfroi 
35 the line-spacing movements of the pa [ler-rolls, lar 92 on shaft 89. Shaft 89 is turned by j 
the train of gears 51, 52, 58, and 54, theseg- 58 and 54, but communicates no motion 
ment 55 , actuated by gear 54 and supported on gear 87 or .shaft 84 until the pin 90 and ar 
.shaft 56, and the haml-lever 57, mounted on 91 engage. The sleeve 83 is normally locke 
said shaft and having a stud 58 engaging the ’ to shaft 84, but is released whenever it is de 
40 shoulder 59 on the hub of segment 55. 'Phe sired to change the relation between pin 90 
segment also carries a projection 60 , which and arm 91, .so that their engagement maj^ 
encounters statiomp'.v sto|)s at l)otb limits of : take place earlier or later. This adjustment 
its path, tlie upia'r stop being shown at til and is effected by turning the dial until the de- 
the lower one at 62. ^ 1 sired mark thereon is. brought in front of 

45 The locjving mechaidsm is preferably simi- j the pointer, as .seen at Fig. 5, where the no 
lar to th^ of my pending application. Serial j dial is set at the second mark, indicating that 
No. 86,9iu. Hied Nov(*ml)er 19, 1900, in which . the engagement shall take place immedi- 
the edgo.i )8 of cam 86 ) i.s serrated and is en- ately after the second forward feeding move- 
gaged by ithe serrated end 64 of a lever 65, [ ment of the paper. Obviously the dial might 
50 pivoted 6»6 and having a spring 67 urging i be set at 94 or any smaller number. .When 115 
itintoen|^gemeni with thecam. 'Phis spring ; the shaft 84 is thus’ actuated by the engage- 
iscontroppd by the means set forth in my said 1 ment of pin 90 and arm 91, it gives a swihg- 
applicatiw and consisting of a series of feel- ' ing movement to an arm 93 , rigidly attached 
ers 68 , aSanged under the path of the iiaper- to its farther end, and this arm is connected 
55 and preistfed upward against the same by power by a bar 94 to an upward projection 95 on 120 
from spting 67. 4'be connections between ! lever 65. The bar 94 is slotted at the end 

. . . .. 1 1 .1.1 ... ~ 1.1 _ no ‘ _ 


60 supportmir the series of feelers. 'Plie 1 ):h- 72 > is emi)loyed tending to force the bar in a di- 125 
is .siqiported and moves with tl\e laterally- rection corresponding to that in which it is 
miw able paper - carriage, the longitudinal moved by arm 93. The actuation of sliaft 84 
members whereof are "^shown at 78 and 74 through these devices moves lever 65 into 


{t\\o full of a desirable construction of locking- position with the main cam, and thus 

whicli carriage are fully set forth in my said 1 arrests the printing and adding, both of which V 
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the paper vertically at each impression' 
for lockinjf the machine when any pi 
mined number of tabulations has bee 
and means for releasing the lockinjr 


’ after each tabulation, niechan- and adjustal)le means adapted to 
«ing the paiier vertically, means vance and to cause tlie locking' m_ 
for locking said printing mechanism, and ' upon the completion of any pred 
mechanism pntrollingthe locking means and number of impressions, substantial! 
acting when ver any predetermin(‘d numlier | lied. 

of tabulatioi» has been made, Uie lock being | 13. The combination in a tabul 

released by t e operating of the paper-return- ' chine of printing mechanism adapted' 
ing mechanum. . ^^vo or more figures side by side at 

9. Thecoribination with the printing mech- pression, a paper-carriage, means for 

10 anism and tn‘ locking mechanism, of the pa- 

per-returniDj' mechanism, and connections be¬ 
tween said eturning mechanism and said 
locking meclanism whereby the latter are 

thrown intojaction upon the completion of j substantially as specified. 

5 any predeteiinined number of tabulations. ! 14. The combination in a tabulatin, 

10. The COTibination with the adding mech- j chine of printing mechanism adapted to 
anism, the pynting mechanism, and a paiier- two or more tigures siile by side at eac 
carriage havjig a lateral movement whereby j pression, a paper-carriage, means for fer 
it may be pojitioned for the printing in col- ' the paper vertically at each imiiression, ml 

20 umns, of mdns for locking both said mech- . for locking the machine when any pred 
anisms on completion of the full columns, and 
means for ciusing action, by said locking 
means on thepompletion of partial columns, 
substantially Is specified. 

11. The combination w ith the adding mech¬ 
anism, the printing mechanism, and a paper- 
carriage haviig a lateral movement wdiereby 
it may be postioned for the printing in col¬ 
umns, and ra chanism for feeding the paper ' matically feeding the paper vertically a lin 

30 vertically, of neans for locking said median- i space at each impre.ssion, means for auto 
isms on the c< mpletion of fulbcolumns, and i matically locking the machine when any pr 
means for ciusing action -by said locking j determined number of tabulations has bee 
means on the lompletion of partial columns, I made and meaVis for automatically releasin 
.substantially is specified.' 



mined number of tabulations has been ni 
and means for releasing the locking met 
.said locking means being adapted to be .sel 
advance, substantially as specified. 

15. The combination in a tabulating-nl 
chine of printing mechanism adapted to pri) 
tw’o or more figures side by side at each ii 
pression, a paper-carriage, means for aut( 


12. The coni 
anism, the pril 
ism for feed in, 
impression, of 


bination with the adding mech- 
iting mechanism and mechan- 
I the paper vertically at each 
eans for locking all said mech¬ 


anisms, raecha|iism for returning the paper 


the locking means, substantially as specified. 

DORR K. FELT, 

Witne.sses: 

n. M. Munday, 

Edw'. S. Evakts. 
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ut l).v the movement of said 
f.h actuation takes place when- 
;ermined number of lines has 
will be seen that I am able by 
at the desired number tobrinjr 
olute lockinjr of the machine 
number of amounts has been 
^l added in any column. The 
ders the impact of the lever 65 
icam a yielding impact, thereby 
ger to those parts, without, how-, 
ing the locking-action. The dial 
the side of the machine where the 
iig lever is usually located. This 
wn at 97 in Fig. 5‘, together with 
1 parts actuabnl by it. The bar 94 
d to the arm 93 by the pin 98, fast 
, and to arm 95 by pin 99, fast in 

diown in the drawings a number of 
Ivhich have no bearing upon the pres- 
Ition, among which may be mentioned 
flocking lever 100, angular shaft 101, 
which the feed-rolls are. actuated by 
lot shown, the movable plate 102, hav- 
^pening 103 for the pin 104, the spring 
cushioning contact 106, the bent link 
[nnecting lever 57 to the pivoted lever 
[Tying the pusher 109 for shifting the 
in column-spacing. The construction 
deration of all these parts is fully set 
'^in my said application Serial No. 36,901. 
will be understood that the shaft 84 will 
rocked back after each actuatign by the re- 
•n of arm 93 and that shaft 89 is turned 
;k with the backward rotation of gear 53, so 
[hatthe locking-action will be released at each 
i^ration of the paper-returning mechanism. 
The details of the laterally-mov^able carriage 
40 will be found set forth fully in my said Patent 
No. 694,955, reference being made more es- 
especially to Fig. 2 of the patent. Referring 
to Fig. 7 of this application, 107 is the link 
receiving power from the reversing-lever 57. 
45 This link is connected to an elbow-lever 201, 
pivoted at 202 and carrying at the end of its 
long arm a pusher 109, adapted to engage the 
notches 200 in the bar 74 of the carriage, and 
thereby to shift the carriage laterally a col- 
50 unm-space at each actuation, said bar acting 
as a spacing device. To prevent overthrow, 
I may employ the elbow - shaped latch 204, 
which is joined to the elbow-lever 201 by 
a link 205 and enters notches 207, located be- 
55 tween the notches 200. I may also employ a 
spring - pressed dolly - roll 208, eiilering the 
notches 207, to insure uniformity in the posi¬ 
tioning of the carriage, the roll being carried 
on the end of the pivoted bar 209, wliich is 
60 pressed downward at all times by the spring 
210. Further details of the carriage will be 
found’in said patent. 

I claim— 

1. The combination with the adding, mech- 
^5 anisrn and the mechanism for printing the num¬ 




bers added, of a paper-carriage capable of be¬ 
ing moved laterally to position it for the print- 
I ingof the numbers in columns, means for feed- 
I ing the paper vertically in all the lateral po- 
I sitions of the carriage, and means acting in all 7° 

I the column positions of the carriage to lock 
said adding and printing mechanisms upon the 
! completion of i)artial columns, substantially as 
spticiHed. ' > 

2 . The combination with the adding mech- 75 
an ism and the mechanism for printing ihenum- 

j bersadded, of a paper-carriage capableofmov- 
i ing laterally, means for feeding the pai)er ver¬ 
tically at each impression without moving it 
laterally, and means adapted to be set in ad- 80 
vance and acting in all positions of the car¬ 
riage to lock said printing and adding mech¬ 
anisms upon the completion of partial col¬ 
umns, substantially as specified. 

3. The combination with the adding mecli- 85 
anismand the mechanism for printingthe num¬ 
bers added, of a paper-carriage capableof mov¬ 
ing laterally, means for feeding the piper ver¬ 
tically at each impression without moving it 
laterally, a hand-lever for actuating the add- 90 
ing and printing mechanisms, and means act¬ 
ing upon the completion of partial columns 
and in all positions of the carriage to lock said 
lever, substantially as sv)ecified. 

4. The combination with the adding mech- 95 
. anism, the printing mechanism and ahand-le- 

ver for operating said mechanisms, of means 
for locking said lever, mechanism controlling 
said locking means and causing the automatic 
locking of the lever on the completion of any 100 
predetermined number of tabulations, and 
means for automatically releasing the locking- 
action, substantially as specified. 

5. The combination in a tabulating-machine, 

v^ith the printing hand-lever thereof, of means 105 
for locking said lever, mechanism for feeding 
the paper vertically, mechanism for returning 
the paper, and mechanism connected to said 
returning mechanism and controlling the lock¬ 
ing means. no 

6 . The combination in a tabulating-machine, 
with the printing hand-lev'er thereof, of means 
for locking said lever, mechanism for feeding 
the paper vertically, mechanism for returning 
the paper, and mechanism connected to said 115 
returning mechanism and conti’ollingthe lock¬ 
ing means and also adapted to besetsoit will 

act when any predetermined number of tabu¬ 
lations has been made. 

7. Thecombination in a tabulating-machine, 120 
I of uriiiting lueelianism foi’ ])r ^,i n^ the 

amounts tabulated, liieans for feeding the pa¬ 
per vertically after each impression, means for 
locking said printing mechanism, and mecli- 
anism controlling the locking moans and act- 125 
ing whenever any predetermined of 

tabulr^ions has been made. 

8. 1'Iio combination in a tabulating-machine 
of printing mechanism for pHoting the 
amounts tabulated, moans for feeding the pa- 130 
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7V> f/// n’ln>in it mnij concern: 

Ik' it known that I, Dokr K. Fklt, a citizen 
of the lTutetl States, residing in Cliica^o, in 
the county of (’ook and State of Illinois, have 
5 invented a new and useful Improvement in 
Tahulatin^-Machines, of which the following 
is a specification. 

In Patent No. 694,955, granted to me on 
Alarcli 11,1902, there is shown means whereby 
lo both the printing mechanism and the adding 
mechanism of a tabulating-machine may be 
absolutely locked as soon as the last line of 
any column has been printed, so that all fur¬ 
ther printing except of totals and all further 
15 adding may be prevented prior to the shift¬ 
ing of the sheet for the next column. My 
present invention is intended to accomplish 
tliis same result of preventin^f further print¬ 
ing and adding in'a different way from that 
20 shown in the patent; and it consists in con¬ 
necting the main operating-levers, by which 
the printing and adding mechanism are actu¬ 
ated, to the device, whereby the lever causes 
the operation of those mechanisms by means 
25 which are automatically releasi'd or discon¬ 
nected wdienever a column is completed. 

The nature of my improvement will be fully 
understood from the accompanyingtlrawings 
w hen considered in connection w’ith the de- 
30 scription given below. 

In said draw’ings. Figure 1 is a side eleva¬ 
tion of a tabulating-machine embodying my 
present invention. Fig. 2 is a partial longi¬ 
tudinal vertical section. Fig. 3 is a partial 
35 plan. Fig. 4 shows the rocking bar carrying 
the fingers which press upon the paper ancl 
control the mechani.sm for releasing tlie oper¬ 
ating-lever. Figs. 5 and 6 are sections on the 
lines 5 5and 6 0 , respectively, of Fig. 2 . Fig. 
40 7 is a perspective of the device for transmitting 
motion from the rocking bar to the releasing 
mechanism. 

.In said drawings, 19 represents the main 
operating-lever, and 20 the paper reversing 
45 and shifting lever. The main lever actuates 
a cam 26 and through said cam gives move¬ 
ment to the printing and adding mechani.sms 
and also to the devices for feeding the paper 
vertically in line-spacing. 


22 and 23 are the paper-feed rolls, and 24 50 
and 25 are the paper-guides. A sheet of paper 
X is .show’n as having been entered between 
the guides and feed-rolls. 

60 represents the fingers mounted upon a bar 
58, which I call the “finger” or “rocking" bar 55 
and w hich has a limited up-and-down swing¬ 
ing movement, being pivoted at its ends 59 
in the paper carriage and the ends being bent 
away from the plane of the bar, as seen at 
Fig. 4. The fingers press upward against 60 
tlie paper and i^egister wdth slots 61 in the 
paper-guides and are located close under guide 
25, with their points extending through it. 
Lever 56, pivoted at 560, is connected to the 
liar 58 by an arm 57 and through such con- 65 
nection supports the bar. Lever <56 is also 
connected by ^ wire 54 to a lever 200, pivoted 
at 201 and drawn downward constantly by a 
spring 202 . The end of the wire 54 is bent 
at right angles and enterecl in a slot 203 in 70 
the lever 200 , and a spring 204 upon the lever 
bears upon such bent end and may yield to 
the slight extent permitted by the slot, so as 
to prevent the connection from being too 
rigid. The lever 200 extends upward in an 75 
inclined direction, and its further end is 
curved, as shown at 205. Below this curved 
portion of the lever nre located two swinging 
catches 206, normally inclined toward each 
other, as shown at Fig. 2, and provided with 80 
a spring 207, drawing their lower ends to¬ 
gether. These catches engage shoulders 208 
on a plate 209, pivotally secured to the cam 26 
by a V>road-headed screw 210 , entering the stud 
211 , upon w hich the cam turns. The catches 85 
20 F) are pivotetl to the cam, and in tlieir nor¬ 
mal iH)sitions they engage the shoulders 208, 
as seen at Fig. 2. The lever 19 is rigid with 
tliQ i)Iate 209, being secured to it by the studs 
212 one at each side of the axis upon which 9 ° 
the lever swings. In consequence of these 
features the lever 19 whenever it is actuated 
in the normal operation of the machine oper¬ 
ates the cam 26.\ but when the bottom of the 
paper being printed up^ passes the fingers 95 
60 the fingers are permitted to rise, under the 
I)ower of spring 202, communicated to the 
fingers through the lever 200, the wire 54, 
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the lever 56, and the arm 57, and the move¬ 
ment of the lever 200 thus taking place acts 
upon the catches 206 and forces their upper 
ends together to the position illustrated at 
Fig. 1, thereby releasing the plate 209 from 
the catches and enabling said plate to move 
with the lever 19 without communicating any 
motion to the cam 26. While the catches are 
held in the position of Fig. 1 it will be seen 
lo that any movements imparted to the lever 19 
will be idle. The catches will return to their 
normal positions, as in Fig. 2, under the 
power of spring 207 whenever paper is in¬ 
serted between the guides, so as to depress the 
fingers 60. 

The mechanism described, it will be thus 
seen, effects a break between the operating- 
lever 19 and the device by which the various 
mechanisms of the machine are operated, so 
20 that when the paper has passed the fingers 60 
no further operation of th^ machine can take 
place, and I thereby prevent the evils sought 
to be remedied by my said patent. The fin¬ 
gers 60 are extended into grooves 65, formed 
25 in the feed-rojl 23, so that they are enabled to 
be brought into close proximity to the roll. 

The machine of the application is adapted, 
like that of the intent, to shift the paper lat¬ 
erally in colump-spacing and at the same 
30 time to return the top 9 f the paper to the 
printing-line in the manner set forth in the 
patent, this operation being caused by the le¬ 
ver 20. I have shown in addition to the 
mechanism described the column - spacing 


mechanism and other devices tor contn 
the paper, also the total-printing level 
some other parts of the machine which 
nobearingon tlie present invention and 
1 do not, therefore, describe. 

So far as the letters of reference hei 
employed correspond w ith those of iny 
patent tliey indicate the same parts, an( 
the description given is not understood a 
full explanation and description will be foi 
in the patent. 

In order that the main operating-lever m| 
be returned to its normal [losition w’hen 
erated idly after it has been released from t| 
cam, I employ a spring 220 , one end of whk 
is joined to tlie lever and the other end to til 
cam, as plainly illustrated. 

1 claim— 

1 . Inatabulating-machine adapted to writ 
numbers in columns, an operating-leveiH tin 
operative connection between which and th< 
mechanism of the machine is broken auto¬ 
matically on the completion of a column. 

2. The combination in a tabulating-machine, 
with a main operating-lev er and the device by 
which the lever gives motion to the mechan¬ 
ism of the machine, of catches carrying power 
from the lever to said device, and means con¬ 
trolled by the paper for throwing such catches 
out of action and rendering the lever idle. 

DORR E. FELT. 

Witnesses: 

H. M. Munday, 

Edw\ S. Evarts. 
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874,107. 


Specification of Letters Patent. Patented Dec, 17,1907. 

Applicatiou filed September 21,1906. Serial No. 335,571. 


ill whom, it may concern: 

0 it known tliat 1, C'iiahles X. McE'ak- 
i», a citizen of the United vState.'^, residing 
.Kingston, in the county of Luzerne'and 
ite of Pennsylvania, liave invente<i certain 
y and useful linprovcinents in Digit- 
peating Mochaulsms for AddingAIachines, 
which t he follow ing is a specilication. 

My invcniion relates to adding machines 
ul inort* particularly to means for repeating 
le addition and accumulation of identical 
igits of the same denomination in successive 
enis wherein the other digits are varied, 
lachines of this class are commonly ]>rn- 
uded with a key-hoard consisting of keys 
irranged in denominational .series, a usual 
arrangement bein^ nine horizontal rows of 
nine keys each, all of the keys in each hori¬ 
zontal nnv being alike, but, of course, of dif¬ 
ferent denominations. A gooil e>:am])le of a 
machine of this class is described in the IJ. S. 
patent of C-harles Wales, Xo. 7117,032, issued 
Aug. 15, 1005. Some of the.se maehines have 
also been provided with a nndtiplying oi- re- 
26 peating inechanisin wherc'by an item having 
l)een once .set up by the k(‘y.s in tin* machine, 
it may lx* successiv(*ly ami rejieatcdly accu- 
^ nuilat(‘d in the machim* by ('ach actuation of 
its mechanism, without further mani])ula- 
,*' 30 tion of tlie machine, tlx* principle governing 
the actuation pf such nu'chanism ])roviding 
for an interruption of tlu* action of the mech¬ 
anism b}^ means of which the numeral w heels 
are commonly restored t(»-zero after a nuin- 
35 her has lx*cn registered. Such a mechanism 
is, for instance, described in Ix'tters J^aU'nt 
of the United States Xo. 745,541, i.ssued Dec. 
1st, 1003, to (’harles Wales. 

It frecjuently occurs that among a number 
40 of items to be registered many items will oc¬ 
cur having identical digits, or combinations 
of digits of the same (lenominations. 

It IS the purpose of my invention to secure 
an economy ot time and thougld on the part 
46 of the operator by repeating these digits 
without re-.setting thi'in on tlx* key-board 
wliile the other iligils of tlx* items eiiunx*r- 
ated are changed at will. Suppose, for in¬ 
stance, that the operator had ten items read- 
60 ing as follow's: .$4(jS.80; $335.S1); .1527.81): 
$125.89; $234.89; $697.89; $864.89: $533.89: 
.$521.89 and .$432.89. It has long been de- 
.yirabk* to find a means for-permitting the dig¬ 
its ‘^89” common to all of these items to re- 
65 main .set up in the machine, w hile tlie other 


I digits are changed at each actuation. Again 
I suppo.se w'c have the followdng items: 

$766.89 

$376.84 

$1526.81 6C 

$1056.83 • 

.$416.85 . 

it will be noticed that the tens column of 
cents is composed entirely of 8’s and the 
units column of dollars entirely of 6’s. By 65 
my invention the “6” key in the one column 
and the “8” key in the other column is al¬ 
lowed to remain set and is added into each 
item enumerated, while the remaining digits 
in these items are changed. . 70 

It will be understood that the general 
mechanism to which my invention is appli- 
, cable is that described in Ijctters Patent No. 
797,032, above referred to, but only such 
ref(*renee will be made thereto as is neces- 75 
sary to a g(*neral understanding of its opera- 
i tion. 1 n the following description and illus¬ 
tration, I have eiuleavored to confine myself 
to the s])ecilic invention and mechanism em¬ 
bodying t he same forming the subject matter 80 
of tins ap|)lication. The general mechanism 
compris(*s a key board composed of keys ar¬ 
ranged in nine denominational series, each of 
such .series consisting of keys numbered from 
1 to 9. Each key is provided wdth a depend- 85 
' ent stem and key levers. These parts wdll 
remain in eitlier one of tw'o positions until 
removed therefrom by an impulse received 
either from the operator or other parts of 
the machine. The key levers serve to oper- 90 
ate a series of stops to w'hich they are con¬ 
nected at their low'er ends and to raise such 
stops w'hen the keys are depressed to inter¬ 
pose them in the paths of racks wdiich by 
connected mechanism determine the position 95 
of numeral wheels, one for each denomina¬ 
tional series. The particular stop w'hich has 
been interposed determines therefore the 
extent of the rotation of its numeral wheel. 

On the periphery of each wheel is displayed lOO 
a series of numerals corresponding wdth the 
successive members of its denominational 
series. By appropriate mechanism, tlie op¬ 
erator of the main or actuating shaft sets 
in motion trains of mechanism winch cau.se 106 
the items set on the wdieels to be accumu¬ 
lated and registered, or recordeyl, as the case 
may be. Ine totals are also indicated ami 
recorded and the irumeral w^heels are a 
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returned to zero and the keys to their iu)rmal 
uiidej)rcsscd position. All of t hese parts are 
de.scril)e*d in the patent reforreil to and form 
no part of iny invention. 

6 Keferring to the drawings, Figure I is a 
top plan view of the key hoard and that por¬ 
tion of the mechanism immediately in front 
of the same. Fig. 2 is a V(‘rtieal section on 
the plane of the line 2—2 in Fig. 3 and a par- 
10 tial side elevation. Fig. 3 is a rear view of the 
parts shown in Fig. 2, Fig. 4 is a perspective 
detail of oneof the stop latches; Fig. 5is a de¬ 
tail view of the train of meclianisni actuated 
by the repeat key, Fig. 0 is a detail of the 
15 latches and adjacent parts. 

In the drawings, 100 is the actuating shaft 
of tlie machine journaled in suitable bear¬ 
ings and oscillated by a haiulle, or other 
suitable means, (not shown). Jiigidly se- 
20 cured to the shaft is a crank 101 to which is 
secured a link 102 connected to and cooper¬ 
ating with other parts of the mechanism not 
necessary to be described. A roller 103 is 
pivoted on the crank 101 and is adapted to 
25 engage with the lower surface 105 of an arm 
104 which arm is pivoted at 106 to a crank 
107, the other end of wliich is secured to a 
shaft 108 supported in suitable bearings in 
the frame 109 of the machine. The arm 104 
30 is slotted at 110 to permit freedom of move¬ 
ment at that place, and also to permit of its 
being supported upon a pin 111 projecting 
from the frame of the machine. 

The key board comprises a series of 81 k(iys 
35 arranged in nine rows, each row representing 
a denomination—a, being cents; h, tens of 
cents; c, dollars; d, tens of dollars; e, hun¬ 
dreds of dollars; /, thousands of dollars; g, 
tens of thousands of dollars; h, hundreds of 
40 thousands of dollars, and i, millions of dol¬ 
lars, and each row having nine keys num¬ 
bered from 1 to 9, respectively. It also com¬ 
prises a repeat key 400, the purpose of which 
will presently appear. 

45 • Each numeral key is provided with a fin¬ 

ger piece or top. 300, a key stem 301, a key 
lever 302, and a retracting spring 303. The 
key levers are adapted to elevate and de¬ 
press a series of stops 304 to which they are 
50 secured at their lower ends and by their ele¬ 
vation to interpose the tops of the stops into 
the paths of reciprocating racks 305 which by 
connecting mechanism determine the posi¬ 
tion of the numeral wheels (not shown), and 
55 therefore the items to be accumulated. It 
will be understood that the extent of move¬ 
ment of the racks determine the position 
of the numeral wheels and that the racks 
move toward the front of the machine until 
60 they meet the stops in their respecrive patlis. 
Each denojiiinRtional series of kei’-s is pro¬ 
vided with a gravii;f gate 310 having a 
weight 311 and pivoted to a common shaft 
312 arranged across the machine. When- 
66 ever any of the stops are raised this gate in , 


the serie.s affected is also raised. So 
any gate is in position its corresjiondii 
bar is pri'ventod from moving towa 
stoj)s. 

An inverted U-shape(l frame 200 con 
of a horizontal plate 2()0, two vertical 
261 and 262 ami two de])endent ears, 26 
264, is arranged across the machine an 
ported on the frame which supports th 
stems and is providecl with suitable aper 
to guide the stops 304 in their vertical r 
rocation and to limit their lateral nioveii 
'fhe vertical plates 261 and 262 of this fr 
are apertured to provide bearings for phi 
203 of latches or broad pawls 204, which 
I ter are nim* in number, one for each deno 
national series of keys. These latches 
normally jirwsed against the stop 304, ab 
cam legs 313 with which the stops are p 
vided, by means of springs 205, the otli 
(Mids of which are secured to rods 206 rigid 
mounted on the U-shaped frame 200 a 
which rods also serve to hold the parts of tl 
frame rigidly together. The cam lugs 31 
an' all of the same height and each latch 20 
presses against all of the stops 304 of its se 
ries just above these^Tugs when the keys an 
undej)resj^ed. Each latch 204 is provided 
with a trip ear 207 extending outside of the 
U-shaped frame 200. 

It is obvious that when the key stems are 
undepre.ssed that any one of the stoj>s 304 
may be elevated to pass the latch 204 of the 
denominational series of which that particu¬ 
lar stop forms a part, because the latch yields 1 
against tlu' ten.sion of its spring for that pur 
pose, but that after such stop has acquired 
its new position witli its cam lug 313 above 
the latch 304 that such stop cannot bo 
dropped and restored to its original position 105 
unless its latch 204 is moved from beneath 
ils cam lug by some positive means. Sucln 
means is found in the shaft 108 which is 
provided at suitable intervals correspondin 
to the positions of the several latches and di- IH 
rectly umler their respective ears 207 with 
pins 120 which are aefapted to engage such 
trip ears to move the latches 204 when the 
shaft 108 is rocked or oscillated. 

The repeat key 400 is a key having a long 115 
dependent stem 401 pivoted at its lower ex»- 
tremity to one arm 402 of a bell crank lever 
adapted to oscillate on a pivot 403 and the 
other arm of which 404 is provideil with a pin 
405 adapted to move against the surface 105 120 
of the arm 104 to raise the latter out of con¬ 
tact with the roller 103 of the crank 101 of the 
actuating shaft. The repeat key s,t'em 401 is 
also provided with a shoulder 406 adapted to 
engage with a pin 407 secured to the frame of 125 
the machine to hold the latter in a dopreasod 
position, the key stem being so arranged that 
tlie key must not only be depressed but tilted 
slightly forward, to engage its shoulder 406 
wit h this pin When the repeat key is manu- 130 
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sed from contact with its pin 407, a 
8 secured to the crank 107 serves to 
to its initial position, 
be noted that when the key 400 is 
d the continued actuation of the 
) will have no effect on the shaft 108. 
e, the item which has been set up on 
leral kevs wdll not be disturbed, ))ut 
epeatecl at each actuation of the ma- 
nd continually and successively accu- 
on the numeral wheels. This is be- 
uhe stops 304, which have been lifted 
terposed in the path of the respective 
ars, are held in place by their latches 
lich have not been moved. 

3 readily seen that if after a, number of 
tions of the items set up on the keys 
hrough the keys on the stops and nu- 
wheels, the repeat key is released ami 
ed to return to its initial undepressed 
ion, that such release secures the rock- 
f the shaft 108 at the next stroke of the 
ating lever and thus moves all of the 
es 204 of the different denominational 
j to permit their respective stops 304 to 
m to their initial positions, and there- 
r the machine can be actuated as though 
ad no repeat key. It will also readily be 
derstood that if any key be depressed, de- 
bssing another key in the same denomina- 
bnal series will at once and automatically 
estore the first named key to its original in¬ 
dependent position, because depressing any 
key of a series lifts its corresponding stop 
304, which acting through its cam lug 313, 
moves its latch &4 common to all the keys 
of its denominational series; and, as soon as 
-this latch has been moved away from its 
stops, any stop which has been lifted is at 
40 once retractea downward under the influ¬ 
ence, of its spring 303. Thus the key board 
may be said to be “flexible” or “self-cor¬ 
recting” because depressing any key in a 
denominational series at once and auto- 
46 matically restores any other key in the same 
series which has previously been depressed. 
If now^ an item has been set upon tne keys 
and the repeat key is depressed, this item 
will be successively and automatically re- 
60 peated at each actuation of the machine as 
we have seen. But any digit of such item 
may be changed simply by depressing the 
key corresponding to the new digit when the 


new stop is interposed in the path of its rack, 
instead of the old stop. If the repeat key, 66 
however, has not been touched, the shaft 
108 remains inert and inoperative, and the 
latches of the other denominational series 
are unaffected and the digits set up in such 
series continue to be repeated at each actua- 60 
tion of the niachine. Any digit may simi¬ 
larly be changed and when so changed be 
indefinitely repeated simply by letting the 
repeat key alone and striking the new digit 
to set up the new item. This effects a great 66 
economy of time and thought. 

What I claim as new is:— 

1 . In a machine of the character described, 
numeral keys arranged in denominational se¬ 
ries, each key under tension and each kev 70 
having a stop carrying a cam lug, a latch 
adapted to engage with all of the lugs of the 
same series and which latch is under tension 

to hold the same against the stops, a restor¬ 
ing rock shaft adapted to actuate all of the 75 
latches of all of the series thereby restoring 
those which have been moved to their initial 
positions and means for interrupting the op¬ 
eration of said shaft comprising a key on the 
key board provided with a depending stem 80 
which when held depressed keeps the rook 
shaft inactive. 

2 . In a machine of the character described, 
numeral keys arranged in denominational se¬ 
ries, each key under tension and each key 85 
having a stop carrying a cam lug, a latcn 
adapted to engage with all of the lugs of the 
same series and which latch is under tension 

to hold the same against the stops, the de¬ 
pression of any key in a series thereby restor- 90 
mg to its initial position any other key in the 
same series, a restoring rock shaft adapted to 
actuate all of the latches of all of the series 
thereby restoring those which have been 
moved to their initial positions and means 95 
for interrupting the operation of said shaft 
comprising a key on the key board provided 
j with a depending stem which when held de¬ 
pressed keeps the rock shaft inactive. 

In testimony whereof I affix my signature 100 
in presence of two witnesses. 

CHARLES N. McFAKLAND. 

Witnesses: 

Hubbard B. Payne, 

William R. Baird. 
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row of keys is also located a bar 31 having 
freedom to move longitudinally. It is sup¬ 
ported uponJte ends upon dolly rolls 32 and 
33 and is prided with nine inclines or cams 
j 34, one l^lo^ each key embraced in the de¬ 
nomination, ^nd the inclines are CTaduated 
in length acoprding to the power of the keys 
under-which, they are located, the incline 
undfei* the 9 ley being long, and that under 
10 the 8 key bej^ somewhat shorter and so on 
gradually difunishing in length to the in¬ 
cline upon the units key which is quite short. 
The inclines are located directly under the 
keys so that Vhen the latter are struck, they 
15 come agamst the inclines and give longitu¬ 
dinal motion to the bar for a distance corre¬ 
sponding to jihe length of the incline. The 
variable and CTaduated movements, of the 
bar received from the keys determine the 
20 action of the adding and printing mechanism, 
as will be underetood later on. The bars are 
returned to tieir normal positions by springs 
35 which are attached to legs 36 on the frame 
members 22 and pins 37 on the bars, but are 
»5 detained in the changed positions by the keys 
as long as tht latter remain depressed. At¬ 
tached to eaah bar is a laterally projecting 
wing 38 (Fig>. 3 and 4), which at each im- 
pul^ given the bar by a key comes against 
30 the upper end of a movable and variably act¬ 
ing link 39. This link is attached to the seg¬ 
ment lever or, column actuator 40 by which 
the corresponding numeral wheel 41 is actu¬ 
ated, and by which the corresponding type 
35 segment 42 is positioned properly for print¬ 
ing the amount added. The attachment is 
preferably a pivotal one at 39*. A spring 68 
• acts on the link and returns it to normal po¬ 
sition after each depression. The move- 
40 ment received^by the link from the bar 31 po¬ 
sitions the loM[er end of the link varyingly in 
accordance with the power of the key by 
which the bar is actuated, and brings the lat¬ 
erally projecting pin 43 on the link under or 
45 in proximity to one of the notches 44 in an 
arm 45 corresponding to said key. This 
arm which is best shown at Fig. 4 and which 
we call the nukneral or graduated arm, is ar¬ 
ranged in the denominational line and pro- 
50 vided with a series of nine notches 44 corre¬ 
sponding to the keys of the denomination 
and forming a' sort of rack, one notch 46 be- 
in^ deeper than the others and a guard 47 
being placed back of notch 46. There is one 
■5 5 such arm for each denomination, and the se¬ 
ries of^them is supported on the rock shaft 
48, which we call the main actuator. The 
numeral arms’ are positioned on the main 
actuator by sbtted cross bars 51 and 52 car- 
60 ried on arms ^0 secured to the actuator and I 
" with the notched portion of tlie numeral 
arms 45 projecting forwardly of the main 
actuator, and their rear ends which are 
forked straddling the cross rod 49 secured in 
65 the ends of arms 50. A spring 97 extends 
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from each numeral arm forwardly a 
wardly to the cross rod 97* also in 
the arms 50. 

The main actuator is rocked b^ 
from a suitable hand lever 55 shown 
1 , 2 and 8 or other power device by wl 
machine is operated. It will be see 
the description thus far given that th 
ing of the main actuator which occ 
each stroke or operation of the power 
will impart a vibratory motion throu 
arc to tne notched ends of the numeral 
and such vibratory motions will be un 
in extent except as they may be vari 
the yielding or the springs 97. In t 
bratory movement, the notched or 
ated portion of the numeral arms encou 
the pins 43 on such of the links 39 as 
been positioned by the striking of the 
and such pins enter the notches 44, w 
correspond to the keys struck. With 
pins centered in the notches, the main 
ator completes the movement imparted 
by. the power device, and in so doing, ca 
down tne arms 45 and the latter carry w 
them the variable links whose pins are a 
tered in the notches 44. The variable lin 
give motion in turn to the column actuato 
the extent of which is dependent upon the p 
sition of the notches in which the pins 43 ar 
entered, and because of the variable move 
ments of the links 39, the column actuators’ 
are actuated in accordance with the power of 
the keys and are thus adapted to add the 
amount represented by the depressed keys 
upon the register wheels, and also to position 
the type tor printing the same amount. 
When the pins 43 stand under the deep 
notches of tne arms 45, the vibration of the 
arms will be idle as the deep notches permit 105 
full strokes to take place without engaging 
the pins 43. (See Fig. 4.) The guards 47-^ 
prevent any tendency by the links to swing 
too far back. 

As shown at Fig. 3, 65 represents one of the no 
links connecting the column actuator with 
the type segment and 66 is a toothed seg¬ 
ment on the end of one of the column actu¬ 
ators and meshing with the pinion 67 
through which the corresponding numeral 115 
wheel is turned, bein^ connected thereto as 
follows: Said pinion is loose upon the nu¬ 
meral wheel shaft, and is attached to the side 
of a disk 115 upon which is a spring pressed 
pawl 117 adapted to engage .a ratchet 118, 120 
when not prevented from so doing by the an¬ 
swer rings 113. The disk 115 also carries,a 
laterally projecting pin 119 encountering a 
spring stop 120 on the proximate side of 
ratchet 118. Adjacent to the ratchet b a 1^5 
toothed disk 107, and next to the disk is a 
separating disk 107* and adjoining disk 107* 
is a ring carrying either the arm 346 or the 
arm 347. Of these, the ratchet, the toothed 
disk 107, the separating disk and the arm 13 c 
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ll whom it fnay concern: ^ 
j it known that we, Dorr F'elt and 
RLES P. Wetmore, citizens of the United 
.es, residing in Chicago, in the county of 
k and State of Illinois, have invented a 
and useful Improvement in Tabulating- 
hincs, of which the following is a speci- 
tion. 

his invention is a modification of and in 


e .respects an improvement upon the 
truction of listing machines shown in 
tent No. 749,177, dated January' 12, 1904 
D. E. Felt. 

It embodies an improved construction of 
jring cushioning mechanisms for avoiding 
hocks and jars to the mechanism from the 
•ower lever; an improved construction of 
governor for regulating the speed of the 
mechanism; an improved construction of 
canceling mechanism, adapted to operate 
automatically on the printing of the total; 
means for preventing tne cancellation when¬ 
ever desired; means for .preventing changes 
in the lever whereby the total printing is 
85 caused pending full strokes of the power de¬ 
vice; means for preventing double printing 
by the printing hammers, and other features 
or invention, all of which are fully set forth 
below. 

In the accompanying drawing forming a 
part of this specification, and in which simi¬ 
lar reference characters indicate similar 
parts, Figure 1 is a side elevation of the ma¬ 
chine. Fig. 2 is a partial side elevation shown 
35 ing the parts in different positions from those 
occupied in Fig. 1. Fig. 3 is a longitudinal 
vertical section. Fig. 4 is a partial longitu¬ 
dinal vertical section enlarged. Fig. 5 is a 
partial longitudinal section taken in a plane 
40 at the fartner side of the machine. Fig. 6 
is a detail section of the governor. Fig. 7 is a 
detail section of the spring power transmit¬ 
ting mechanism shown at Fig. 5. Figs. 8, 
9 and 10 are sections on the lines 8—8, 9—9 
45 and 10—10 respectively of Fig. 1. Fig. 11 
is a partial longitudinal section showing one 
of tne numeral wheels and its controlling 
devices. • Figs. 12 and 13 are sections upon 
the lines 12-^12 and 13—13 respectively of 
50 Fig. 11. Figs. 14 and 15 are side and sec¬ 
tional views respectively of one of the nu¬ 
meral wheels. Fig. 15* is a section on the 
lineT5*—15* of Fig. 14. Figs. 16 and 17 are 


respectively a side elevation ami a section of 
one of the numeral wheel driving disks. 55 
Fig. 18 is a side elevation of the unit numeral 
wheel and Fig. 19 a similar view of the nu¬ 
meral wheels employed for all denominations 
above the units, tnese two fibres showing 
the relative positions of the wheels prepara- 60 
tory to the nnal operation in canceling. Fig. 

20 shows the cam for operating the answer 
ring bar. Fig. 21 is a front elevation of the 
hammer mechanism, and Figs. 22 and 23 
are sections of such mechanism on the lines 65 
22—22 and 23—23 respectively of Fig. 21. 

F'ig. 24 is a front cross vertical section show¬ 
ing the numeral wheels and answer rings in 
elevation. Fig. 25 is a partial side elevation 
enlarged, f'ig. 26 is a section on the line 70 
26—26 of Fig. 25, and Fig. 27 is a side eleva¬ 
tion of parts shown in Fig. 25. Fig. 28 is a 
partial side elevation, showing some of the 
parts in changed • positions, and omitting 
other parts for clearness. 75 

Our machine embodies any desired num¬ 
ber of denominations, and in each denomina¬ 
tion are nine digital keys shown at 20, ar¬ 
ranged in rows extending backward from 
the front of the machine. The stems of 80 
these keys extend downward between pairs 
of ^ide plates 21 and 22 and are provided 
witn lifting springs 24 on the plates 22. Tin 
plates 21 and 22 of each section are prefer¬ 
ably united at their ends and by posts 27 85 
through which cross bars 23 may extend. 

Below each denominational series of keys 
is a key locking plate 28 shown in Figs. 3 and 
4 and binged at its ends in the ends 26 of the 
key frames as seen at 29 in the same figures, 90 
so that the plate may be swung laterally by 
the keys when the latter are depressed, each 
plate being provided with springs pressing it 
toward the keys, so that when deflected by 
the descent of any key, the plate will swing 95 
back under the power of its spring and lock 
the key as soon as its bent end has passed 
below^ the plate. This construction is clearlv 
illustrated in the Felt patent above referred 
to at Fig. 13, and need not U further de- 100 
scribed. The^ keys which are locked by 
these plates remain under their control until 
released by the striking of another key in the 
same denomination, or by the operation of 
the releasing lever, or in the adding opera- 105 
tion. Directly below each denominational 
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the pins 43 ajd prevent the links from mov¬ 
ing too far w^en positioned the cam bar. 
mth this coiytruction and with lever 70 set 
as described, '^e print the totals or answers 
5 by operating |he main lever or power device 
55, which by pieans of the comiecting mech¬ 
anism de^nhed in a later part of this speci¬ 
fication, imj^ts a rocking motion to the 
main actuat^. As already described, this 
lo rocking of thBmain actuator carries the arms 
96 downwOT for variable distances, the 
springs 54 ^TOingso that the partial strokes 
are permitted. The length of the strokes 
depends on jthe position of the numeral 


15 wheels at the 
are arrested 


ao 


tune and the column actuators 
when they- have moved far 
enough to potion the types corresponding 
to the ^ numiTOrs exposed on the numercu 
wheels in pruiting position.' 

When me ever 70 is set for printing the 

.1 _1__Til 1 ^ -n’ ? 1 
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2 . Tnis bar 
102 carried b 
ed to permit' 
lever when i^ 
and to causa 


30 


35 


totals^ it carrjes with it a bar 100 Figs. 1 and 
las a slot 101 in which is a pin 
■ the lever, the slot being adapt- 
changes in the position of the 
is shifted to secure repetitions 

___ the release of depressed keys 

without affecting the bar. This bar at its 
forward end fs attached to a crank 103 on a 
rock shaft 1011 extending across the machine 
and located elver the senes of numeral wheels. 
This shaft is juigular so that when rocked, it 
is adapted tl> depress the series of locking 
step levers lj)5 pivoted on a cross rod 106 
and force thdn to engage the numeral wheels 
(Fig. 4.) In I this manner, the numeral wheels 
are absoluteljr locked by the setting of lever 
70 for linswer printing and remain so until 
released as hereinafter stated. The stop le¬ 
vers engage the teeth 107 upon the numeral 
40 wheels. The shaft 104 and the bar 100 are 
returned to normal position by spring 109. 
The series of locking levers 105 is also con¬ 
nected to th4 answer arms 96 of correspond¬ 
ing denominations by vertical links 1 55. 
45 (&e Fig. 4.) { The links are i^Iotted at their 
upper ends ud pins on the levers 105 enter 
the slots. ]|y tnis construction the levers 

to arrest the rotation of the 
in key printing near the end 
stroke of the main lever but 
ting hammers have been re- 


105 are for 
muneral wh 
50 of the forw 
before the 
leased. 

The shafUl04 carries at its farther end a 
cam 111 (w. 24) which works in a slot 
55 formed in me sliding bar 112 , extending 
across the slries of numeral wheels and car- 
xying a seris of answer rings 113. There is 
one of these lings for each oenomination and 
they are admt^ to move over the disks 115. 
60 of which thoe is one attached to each of the 
pinions 67 aid to hold the pawls 117 on said 
diske out o&aotion while the pinions and 
disks are being rotated by the column actu¬ 
ators in positioning the type for answer print- 
65 ing. During this independent operation of 


the pinions and disks, the numeral 
are locked by the stop levers 105, as 
described. And the rotation continu< 
the laterally projecting pins 119 on tl 
of the disks encounter tne spring stoj 
Figs. 14 to 15* on the proximate side 
corresponding ratchets 118. These 
stops are each provided with a pivot 3^ 
tending laterally through the ratchei 
adjacent parts as plainly seen at Fig] 

The acting end of tne stop is controllec’ 
spring 321, one end of the spring beii 
tached to the stop, and the other end 
passing partially around the sleeve 322 
cured around a rivet 323 by which a clij 
is attached to the ratchet. This spl 
allows the spring stop to yield to the pin] 
when the latter .moves in one direction, 
the pin ei^ages said stop so as to carr^ 
ratchet with the disk 115 when the mol 
ment is in the other direction. The clip 
has a point 325 which normally lies over 
offset portion of the pivot 320 of the st< 
and serves to confine the stop with its pi'' 
in position in the ratchet and adjacent pari 
The heel of the clip 324 normally rests in 
annular groove 326 formed in the disk. Tl 
rivet 323 holds the clip with sufficient fii 
ness to prevent the heel from jumping out 
the groove, but the attachment is not s^ 
rigid as to prevent the lifting of the clip froi 
out of the groove when it is desired to inserti 
or remove the spring stop, the lifting of the' 
clip from the groove carrying the projection 
325 away from the pivot of the stop so that 
the latter can be taken out by a lateral move¬ 
ment. The disk 115 is turned durii^ this 
independent rotation in the direction in 
whicn the stop 119 engages the spring stop 
and as soon as the engagement takes place, 
the rotation of the disk 115 is arrested be¬ 
cause the numeral wheels are already locked. 

This arrest takes place sooner or later, ac¬ 
cording to the position occimied by the nu¬ 
meral wheel at the time. Thus, if the wheel 
stands at 1 , the arrest will take place early in 
the rotation of the disk. If it stands at 2 , 
the disk will be permitted further rotation 
and at 3 still more and so on. And ^t the 
time of the arrest the type will have been nS 
positioned at the printing center in accord¬ 
ance with the numbers shown at the sight 
opening upon the numeral wheels so that the 
totals can be printed by releasing the ham¬ 
mers. The springs upon the answer arms 120 
accommodate any further movement of the 
main actuator after the column actuator and 
pinion have been arrested, as just described. 

Ordinarily when the total is prmted, it is ' 
followed by an automatic canceling opera- 125 
tion in which the numeral wheels are all 
brought to zero. The mechanism for effect¬ 
ing tnis canceling is the following. Just be¬ 
fore the main lever 55 completes its forward 
stroke, the pin 330 Fig. 25 on cam 56 encoun- 130 
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( are mounted with the numeral wheel on 
eve 322. All these features of the nu¬ 
ll wheel are more fully described below 
illustrated in Figs. 11 to 17, inclusive, 
column actuators are pivoted on a rod 
so that their forward ends in the move- 
fits described travel through an arc, and 
are each provided with a lifting syiring, 
ihown at Fig. 9 of the said Felt patent. 

^he releasing of the depressed keys may 
[caused by the leaver 70 which is pivoted at 
and shown at Figs. 1,2 and 8 , and has an 
in 72 bearing against the u])per end of a 
inging lever 73, loose on rock shaft 74, but 
derating said shaft in one direction by 
[cans of a laterally projecting pin 92 engag- 
ig the crank 93 fast on the shaft. The lever 
has a retracting spring 121 , and the shaft 
f4 extenils across the machine, and is pro¬ 
dded with a number of arms 75 on which is 
fccured a cross bar or plate 70, having teeth 
7 projecting upwardly from it. * 

There is one tooth 77 for each denomina¬ 
tion, and each tooth is arranged to bear 
[against a curved portion 78 upon a corre- 
Isponding locking plate 28 in such manner 
that when the shart is rocked, the tooth will 
be forced against the curved portion and 
swing the plate 28 away from its acting posi¬ 
tion, and thereby cause the release of any 
keys which may be locked at the time. To 
effect tliis release which is given to all the 
plates, the lever 70 is swung toward the rear 
iroin its intermediate position. The spring 
35 79 attached to a depending leg on rock .shaft 
74 insures the immediate return of the rock 
shaft and parts carried by it to normal })osi- 
tion. Portions of this same mechanism arc 
utilized in effecting the release of the keys at 
40 the conclusion of each printing operation by 
the following means; pivoted at 81 is an ir¬ 
regular shaped plate 80 controlled by the 
roller 82 on cam 56, hereinafter denominated 
the main cam, and best shown at Figs. 1 and 
45 2 . A link 83 is attached to this plate and 
spring 84 draws the link toward the front of 
tlie machine. Upon the upper edge of link 
83 is a shoulder 85, which, when the link is 
drawn rearwardly' by the motion received 
50 from the cam 56, is engaged by the lower end 
of lever 73 when the main cam returns to nor¬ 
mal position. When the main cam returns 
to normal position, it allows the link to re¬ 
turn forwardly in obedience to spring 84 and 
55 in so doing, the link carries the lever with it 
for a shqrt distance and until it slips out of 
engagement hy reason of the depressing of 
link 83 by the projecting lip 86 on the lever 
70, the lip being in contact with the incline 
60 86 *. This movement of the lever 73 rocks 
sliaft 74 Figs. 2 , 3 and 9 sufficiently to relea.se 
the keys through the medium of the teetli 77 
and curved parts 78 already described. This 
same lever 70 is also employed to throw the 
65 releasing mechanism out of service when it is 


desired to repeat numbers, and for this pur¬ 
pose is swung toward the front of the ma¬ 
chine, and in assuming this position, the arm 
72 is so far withdrawn from the lever 73 as to 
allow’ the latter to rock on its pivot under the 
pow er of spring 121 , and this movement car¬ 
ries the lower end of lever 73 so far toward the 
rear of the machine that engagement be¬ 
tween it and the shoulder 85 is prevented, 
and consequently shaft 74 remains idle dur¬ 
ing the repeating, and none of the operations 
above described and usually performed by it 
take })lace. The lever is provided witii a 
spring 88 which tends to force it into repeat¬ 
ing position, and it is normally prevented 
from assuming that position by a spring catch 
89. This catch is readily turned so. as to re¬ 
lease the lever when any repeating is desired. 
The lever 70 is also capable of being moved to 
a third position, and it is so moved when the 
answer or total is to be printed. In tliis po¬ 
sition, its upper end is-moved toward the 
rear of the machine, and the projection 72 
pushes the lever 73 so far that the hook of 
the latter sets over the projection and locks 
the lever in its new position. This lock re¬ 
mains in force until released by the link 83 
upon the conclusion of the answer printing 
operation. In setting the lever 70 for answer 
printing, the link 94 which connects the free 
end of crank 93 with the lower end of lever 
70, imparts a greater rocking motion to shaft 
74 than it receives in the ways previously de¬ 
scribed, and in this rocking movement the 
plate 76 engages the proximate edges of de¬ 
pending portions 95 of the cam bars 31 and 
carries all said bars toward the rear of the 
niacliine sufficiently to bring the spaces be¬ 
tween the inclines 34 under tne keys, so that 
if the keys are then depressed no result will 
be produced beyond the idle descent of the 
key. In this same niovenient of pjate 76, 
the teeth 77 act on the locking plates 28 and 
swing them away from the xeys, and any 
keys which may be down at the time will be 
released. The link 94 is slotted where it is 
joined to the lever 70 Fig. 2 so that the link 
need, not change position when the lever is 
set for repeating. The increased movement 
given the bars 31, as just stated, also causes 
an increased swinging movement by the vari¬ 
able link 39 which carries their pins beyond 
the notched arms 45. ’ the pins project 
on both sides of the variable link, they are 
adapted, when thus positioned, to engage the 
spring depressed arms 96 Fig. 4 which in some 
respects are similar in size and shape to the 
arms 45 and are arranged parallel to the lat¬ 
ter, and thev are supported inj>c main actu¬ 
ator 48 and positioned by the plates 51 and 
52 in much the same w ay as the arms 45, and 
each is also provided with a spring 54 at¬ 
tached to cross rod 97“ to hold |t to the actu¬ 
ator. The arms 96 are provided wdth guards 
98 at their extreme ends which act as stops to 
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a trip 331 pivoted at 332 upon a projec- 
1 from a lever 333 which we call the sub- 
il lever, because in addition to the func- 
I here ^iven it, it is brought into use man¬ 
ly when it is desired to priht the totals 
bout canceling as described below. This 
er is pivoted stationarily at 334. The 
p 331 IS prevented from swinging on its 
vot in one direction by the pin 335 upon 
e subtotal lever so that when the pin 330 
prikes the trip, it swin^ the lever 333 to¬ 
ward the rear of the machine. The lever 333 
as a forv^ardly extending arm 336, the point 
37 of which encounters the lever 338 rock- 
ig upon pivot 334 and carrying a pin 339 
orking in a slot 340 in the sliding bar 100. 
*he swinging movement imparted to lever 
338 in this manner lifts the end of the sliding 
bar 100 so that the pin 102 is brought into 
the lower part of the slot 101 and no longer 
holds the bar 100 in its reanvard position, the 
lower portion of slot 101 being elongated. 
This leaves the spring 109 free to act and 
consequently, the bar is moved forwardly 
, until pin 102 encounters the lower portion of 
the slot, this return movement, bemg, how¬ 
ever, only a partial one and without effect on 
the lever 70. A spring 341 acts on the low'er 
end of trip 331 lifting ii so that it is normally 
I 30 in contact with the j)in 335 and the spring 
342 is attached to the lever 338 and to a pro¬ 
jecting point on lever 333 at its low^er end, 
and tenns to return said lever after each op¬ 
eration and through said lever to also return 
35 lever 333. The positioning of lever 333 for 
subtotaling will be described later on. 

The numeral wheel stop levers 105 are pro¬ 
vided with flat surfaces 343 adapted to be 
acted upon by the shaft 104 when it is turned 
40 to force the levers into locking position, and 
also with overhanging horns 344 adapted 
to be lifted by the pins 345 which are pro¬ 
vided u|>on tlie'shaft in alinement with the 
stop levers, w’hen the shaft is rotated back 
45 toward its normal position. The normal po¬ 
sition of the shaft is illustrated at Fig. 4 and 
its locking position at Fig. 11 . The partial 
stroke of bar 100 already stated, brings the 
shaft to a position intermediate between 
50 these extreme positions, but in so doing, 
w’hile it does not shift the answer rings so as 
to free pawls 117, it does lift the stop levers 
out of engagement with the numeral wdieels 
so that the latter are again fiee to turn and 
55 do turn by reason of the engagement betw'een 
pin 119 and the spring stop 120 . The pinion 
disk carrying the pin 119 is actuated by the 
column actuator, which is pulled down by 
the connection 39 receiving power from arm 
00 98 returning to its rest on the head of screw 
98“ under the action of spring 97. The nu¬ 
meral wheel revolves until the arm 346 in the 
case of the unit w heel, or the arm 347 in case 
of the other wdieels, encounters the stop 348. 
As soon as the wheels are released, as just 


described, the canceling takes place unless 

f )revented by the positioning of the subtotal 
ever as stated below. In this operation, the 
numeral w heels are moved from the positions 
they occupy at the time by power exerted on 70 
the column actuators by the springs 97, 
which springs have been strained by the ar¬ 
resting of the disks 115 as described above. 

This rotation of the wheels carries the units 
wheel to the 0 position and all the others to 75 
the 9 position, the wheels being arrested in 
these positions by providing the units wheel 
wdth a projecting arm 346 and the other 
wheels with similar arms 347, all adapted to 
encounter pins 348 upon the answer rings 80 
Figs. 18 and 19 when the answer rings are po¬ 
sitioned as in total printing. As will be 
noted from Figs. 18 and 19, the arm 340 is lo¬ 
cated differently upon the unit wheel from 
the location given the arms 347 upon the 85 
liigher wheels. This difference in position is 
one which allows the unit wheel to mdvo one 
space farther than the higher ones, carrying 
it to the 0 p)osition while the others are ar¬ 
rested at the 9 position. * 90 

Upon the completion of the forward stroke 
of the main lever 55, said lever immediately 
commences its return and cam 56 likewise 
commences to return at the same time. This 
cam carries a pin 350 Figs. 25 and 28 which 95 
in this return movement encounters as shown 
at Fig. 28 the heel of a lever ^351 which is piv¬ 
oted stationarily at 352, and is provided with 
a retracting spring 353. The lorward end of 
tjie lever engages a second lever 354, in much 106 
the same manner as the corresponding levers 
of Patent No. 749,177 engage. The rear end 
of lever 354 is supported upon and attached 
to the upper end of a bell crank 355, pivoted 
at 356. . Normallv the levers*351 and 354 are 105 
unlatched as at ^'ig.- 25, but whenever the 
cam 56j*eceives its initial forward actuation, 
the point 357 on it encounters a roll 358 piv- 
ote(l on pivot 359 supported in an arm 360 

{ )rojccting from the crank 355. The roll may 110 
)e and is cut away at one side and carries an 
arm 361. With this construction it will be 
seen that when the point 357 encounters the 
roll, the latter will be turned about one third 
the way round so that the position of the 115 
arm 361 is reversed and in this same move¬ 
ment, the crank 355 will be moved-toward 
the front of the machine so as to carry lever 
354 into position and a little beyond where it 
may engage lever 351. As the point 357 12 c. 
moves off the roll, it allows the crank to re¬ 
cede partially, and the engagement between 
the two levers takes place then as shown at 
Fig. 2 . The lever 354 extends to the front of 
the iiuiehiiu* and is j)ivotally joined to an 125 
arm 362 mounted upon.a shaft 363 and pro¬ 
vided at its lower end with a retracting 
i spring 364. The shaft 363 carries a series of 
fingers 366, which .project downwardly, as 
seen at Fig. 11 , and into position where they 130 
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may control the swinging lever 367 supporting 
the carrying pawls 368. 

369 represents the retracting springs act¬ 
ing on levers 367,* When the cranlc 355 is ac- 
5 tuated as above stated, it forces lever 354 to- 
w’ard the front of the machine and in so doing, 
rocks shaft 363, bringing the fingers 366 
against the levers 367 and carrying tne upper 
.ends of the levers so far away from the nu- 
lo meral wheels as to prevent action by the car¬ 
rying pawls. 

W^en the operation just described takes 
place, the canning hooks 370 are allowed to 
drop into position under the power of their 
IS springs 371 between the levers 367 and the 
wheels, and thus to hold the levers 367 from 
returning. As soon as this action has taken 
place, the fingers 366 are allowed to retreat 
partially by the disengagement of the point 
20 357 from the roll 358, the retracting spring 
364 now brii^ing the two levers into full en¬ 
gagement. This receding movement allows 
the fingers 366 to move away from the levers 
367 a short distance. The levers 351 and 
25 354 remain engaged as in Fig. 2 , however, un¬ 
til near the end of the return stroke of the 
cam 56, and consequently the carrying pawls 
remain locked out of action during the same 
time. . When the unit wheel is positioned at 
30 the zero position as described above in the can¬ 
celing 'operation, and in passing from the 9 
to the 0, the cant 372 on that numeral wheel 
engages the end of the carrying hook 370 and 
raises it sufficiently to free it rrom the levCr 
35 367, allowing that lever under the action of 
its spring to move up against the finger. 
This movement, however, does not allow the 
carrying pawl td'move into its acting posi¬ 
tion. As the majm cam nears the conclusion 
'40 of its return stroke, it actuates the lever 351, 
destroying the engagement between said lever 
and lever 354 so^at lever 354 is free to move 
back to its initial position, and in so doing, to 
releai^ the can^ 3 dng lever 367 and permit the 
45 carryii^ • pawl to carry the tens numeral 
wheel bringii^ it to 0. This movement of 
the tens whe^results in a like movement in 
the hundreds wheel and so on through the se¬ 
ries, bringing them all to zero. In the re- 
5® turn movement of cam 56, no contact be- 
* . tween the projection 357 and roll 358 takes 
place. 

. In the printing of the totals in the ordinary 
manner, the sub-total lever is swung back- 
55 ward by the operation of the mechanism at 
the proper time and to prevent its being 
swung backward by hand at other times 
which would tend to cause the printing of a 
row of nines instead of the figures on the nu- 
6 c mei^ wheehi, vm, provule a safeguard con¬ 
sisting of a lateral fiaiige 153 Fig. 25 on the 
forward edge of the mam cam adaj)te(l to en- 
ga^ the rearwardly extending arm of the 
.subtotal lever at all times when the lever and 
65 main cam- are in normal position and at all 
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other times except when the main 
nearing the end or its forward stroke an 
carried the flange to a point below the 
of the lever, leaving the lever free to ] 
rearw'ardly at the proper tinie in the o 
tion of the mechanism. 

In the canceling opera tion above descri 
the turning of the tens wheel from nin 
zero is* dependent upon the turning of 
units wheel from nine to zero so as to cai 
carrying of the tens wheel. But it often h 
pens that the unit wheel’will be staiuling 
zero at the commencement of the cancel! 
and consequently it remains motionless d 
ing that operation, so that other means a 
required for starting the train of carryi 
mechanisms in operation at such time 
These means may be the following; at 130 o 
Figs. 1 and 2 is a substantially horizopta 
lever pivoted at 131 upon the releasing leve 
70 and shifted w'henever the releasing lever i 
adjusted. A spring 132 tends to draw this 
lever toward the front of the machine, and 
upon the front end rests an arm 133, held 
down by a spring 136 and fast upon a cross 
shaft 134, tnis being the shaft upon which 
the carrj'ing hooks 370 are mounted. When 
the front end of lever 130 is raised, as pres 
ently described, it imparts a rocking motion 
to shaft 134, and through this motion of the 9 
shaft a pin 135 inserted transver^ly in the 
shaft presses upon the part of the units 
wheel nook 370 which lies parallel with said 
shaft and depresses the same, and thus lifts 
the inner ena of the hook so that it releases 100 
or unlatches the lever 367 and puts the latter 
in condition to move toward and cause the 
carrying of the wheel as soon as the lever 367 
is released by finger 366. This operation of 
the carrying mechanism, it will be seen is en- 103 
tirely independent of any rotation of the 
units wheel. The lever 130 is actuated so as 
to rock shaft 134 as stated by the following 
means: Upon the rear end of the lever is a 
swinging hook 137 having a spring 138 tend- no 
ing to throw its arm 139 against a stop 140. 

This hook is adapted to be engaged by a pin 
141 upon a horn 142 of the main cam 56 when 
the main cam makes its forward stroke and 
the hook 137 is in the position which it occu- j 15 
pies when the machine is set for total print¬ 
ing, no engagement taking place at other 
times. This engagement carries the rear end 
of the lever 130 downward and raises the 
forward end so that shaft 134 is rocked. 120 
When the total lever is in the position occu¬ 
pied by it during the* key printing ope rations, 
the lever 130 is so far toward the front or 
the machine that pin 141 on cam 56 does not 
engagt* tK«»k 137.. 125 

The subtotal lever is intended to prevent 
the automatic canceling following the print¬ 
ing of the totals, and it is adaptetl to perform 
this function by moving it from the position 
of Fig. 2 toward the front of the machine at 130 
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operation of these push buttons will be 
fully understood from the patent to Felt, No. 
465,255, dated December 15, 1891. 

In the said Felt patent No. 749,177, the 
5 main actuating; lever is attached directly to 
the main cam^ but in the present invention 
we have inteijposed between the lever and 
the registerinif and printing mechanism of 
the machine a spring cushioning mechanism 
lo and a governor adapted to prevent the 
shocks to the l^gistering and printing mech¬ 
anisms which would attend violent or too 
quick operathins of the main lever. This 
mechanism wiU now be described and is best 
15 shown at Figa 5 and 7. Said power device 
is mounted i.pon a shaft 200 extending 
across the maoiine and carrying at its further 
end a crank JOI. This crank is pivotally 
joined to a roq202 in which a cross pin 203 is 
20 secured, such pin serving as means for the 
attachment te the rod 202 of a series of 
springs 204, 205 and 206. The rod 202 
aouts against a shorter rod or bar 207 to 
which a sleeve 208 is attached. This sleeve 
25 extends over sad incloses the rod 202 for the 
major portion of its length. The rod 207 
also carries a drosspin 209 to which the other 
ends of the splines 204, 205 and 206 are at¬ 
tached. The liprmgs 204 and 205 are pref- 
30 erably located one above and one below the 
rods 202 and 207, and the spring 206 prefer¬ 
ably encircles the sleeve 208, this arrange¬ 
ment and seri<fi of springs being adopted in 
order to obtain the desired spring power 
35 without ^ying the combined structure any 
great horizonnal width. The bar 207 is 
joined to a crtaik 210 on a shaft 211 . The 
main lever receives a forward stroke or im¬ 
pulse from thif operator when the amount 
40 set by the key$ is to be added and printed, 
and in so doing, the crank 201 is carried to 
the front of tpe machine and strains the- 
springs 204, 2Gfe, and 206 by drawing on the 
rod 202 and through the springs this power 
45 is transmitted Jbo the rod 207 and the crank 
210 . The mam cam 56 is mounted on shaft 
211 and throum such main cam the printing 
is effected, aslwill be understood from the 
description gi^en in a subsequent part of 
50 this specificatijpn. The speed of the move¬ 
ment thus imparted to the cam shaft is, 
however, contfolled by a governor 220 lo¬ 
cated at the rekr of the marine and mount¬ 
ed between ctpik arms 219 fast upon the* 
5 5 shaft 218. Shmt 218 also carries a crank 217 
whichisconneatedtoftcrank210byalink216.. 
'^e governor ja movable in a vertical direc¬ 
tion, being li^d by the crank 219 by the 
^ower receivec from the springs. The pis- 
60 ton 221 of the governor is mounted upon the- 
stem 222 and (ne stem is pivotally attached 
to a stationary part of the machme at 223. 
Two ports 224 and 225 are formed in the pis¬ 
ton and are preferably covered by an over- 
65 hanging plate 226 so that the movement of 








k 


the fluid, through the ports is somew 
stricted. One of the ports is provide 
a ball valve 227 whicn closes when thd 
emor is lifted by the crank and opens 
the governor is moving^^ down. It will 
be noted that the ffuid in the g 
nor moves up through the piston whi 
stationary at a much slower rate th 
moves down therethrough. The stem p 
through a stuffing box in which 228 re 
sents the packing, 229 a spring for com 
ing the packing, and 230 a nut threac 
the mouth of the box and confining 
spring and packing. The construction t 
far described allows the main lever 55 
make uniform strokes and thereby to st 
up power in the sprii^ 204, 205, and 2 
which is then exerted in actuating shaft 2 
at such speed as is permitted by the go 
emor, ancl by this construction, I avoid inju; 
to the macmne which would attend the gi 
ing of unduly quick or sudden movements o 
the main lever. 

The movement of the main actuator 
taken from the same crank 210 which actu 
ates the main cam and the means employed 
for this purpose are the following; A link 212 
extends from the swinging end of crank 210 
to a segment 213 mounted loosely upon shaft 
200 and a portion of this segment is toothed 9 
and meshes with a crank gear 214 upon, a 
shaft 215. A link 231 extends from the 
crank wheel 214 to a crank 232 fast upon the 
main actuator 48. The segmental rack is 
adapted to turn the pinion 214 through some- 100 
thing over a half revolution and ther^y it os 
cillates or rocks the shaft 48 as will be under 
sibood from Fig. 5. In order that the crank 
wheel and segment may be returned to their 
starting position with certainty, notwith- 105 
standing me fact that the crank-wneel moves 
so far as to earry the pin uniting the link to it 
beyond the dead center, I provide a spring 
lever 233 in such location tnat it will oe en¬ 
countered by the segment rack before the 110 
rack has completed ite movement. This le¬ 
ver may consist of a straight bar of metal 
pivoted at 234 and joined^ to one end of a 
spring 235, the other end of which is at¬ 
tached to a stationary pin 236. This lever 115 
will be swmng by the segment so that power 
will be storea in the spnng 236 wher^ynlh to 
start the segment on its backward move¬ 
ment as soon as the power from the crank 
210 ceases. " 13 ^ 

We claim:— 

1 . The combination with the main power 
device, ^and‘. the legiatarJii? and printing 
mechanism, of a. spring cushioning mechan- 
isni and a governor, said cushioning mechan- 125 
ism consisnng of a series of springs connected 
at their ends to the power device and the ac¬ 
tuating devices of said registering and print¬ 
ing mechanism, and adapted to oe stiained 
by the power device, ana the abutting rods 130 
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ne time that the lever 70 is positioned 
tal printing. It is provided with an 
3 Fig. 25 having an open slot 144 and 
lis slot the bent end of a latch 145 piv- 
pon a stationary pivot 14G falls when 
ver is positioned as just stated, and locks 
iver in its new position. • In this change 
bsition, the trip 331 already mentioned 
IS so far towanl the front of the machine 
carry it out of the path of the pin 330 
\ the main cam by which it is normally 
iged. And by reason of this omission to 
the trip, the train of operations which 
have previous!}’ described and which are 
sed by such engagement, do not take 
In other words, the numeral wheels 
lain locked so that the canceling cannot 
e pjace. The forward positioning of the 
total lever also carries a ])in 150 borne 
on it against the inclined surface 151 and 
ts lever 130 above its normal position, so 
at no engagement takes place between the 
in 141 on the main cam and the hook 137. 
he lifting of the rear end of lever 130 is 
ithout effect upon the carrying hook shaft, 
he rear end of latch 146 projects as plainly 
hown at Fig. 25 so-that the pin 330 on the 
main cam encounters it as the cam nears the 
end of its forward stroke in the subtotaling 
onenation. This engagement is adapted to 
lilt the forward end of the latch ancl free it 
from its locking engat^ement with the sub¬ 
total lever so that the lever is then permitted 
to return to normal position under the power 
35 of its spring 152. 

In operating the machine properly, the 
operator should not undertake to change the 
position of the releasing lever after he has 
commenced a stroke of the main or power 
40 lever, and to prevent anv such thing, we 
have provided means for locking that lever 
during the operation of the main lever, and 
^Iso for locking the machine while the lever is 
being set by hand for total printing. To 
45 this end, we connect the releasing lever with 
a swinging lever 160 by a link 161, Fig. 25. 
The lever 160 is pivotedupon a jiivot 162 
and its motion is limited by a pin 163 entered 
in a hole 164 somewhat larger than the jiin 
50 said pivot and pin being inserted transversely 
in a rocking shaft. 165 having a slotted head 
to receive the end of the lever 160. This 
shaft is inserted in the side frame of the ma¬ 
chine. The lever 160 has an overhanging 
55 portion 166 at its upper end and this over¬ 
hanging portion is* adapted to engage the 
sector 167 upon the side of the main cam 56 
when the releasing lever is set for the normal 
key printing, *and during that time it ])re- 
60 vents any setting of the releasing lever for 
total printmg, bocausc auch sotting woulil 
bring the overhang against the edge of the 
sector, and when the releasing lever is set for 
total printing, it causes the locking lever KiO 


to move from the position pven in full lines 65 
at Fig. 25 to tliat shown in (lotted lines in the 
same figure, and in this position when the 
main lever is o])(*rated, the overhang rides up 
on an incline 16-S and falls behind sector 167 
and follows said sector until the main cam 70 
nears the conclusion of its return stroke. In 
this return stroke, the overhang is com- 
jiclled to return to its normal position shown 
at Fig. 25 by the inclined cut or slot 169 
which pcrinits it to .swing from the inside of 75. 
the .sector to the outer side. This incline tloes 
not ])ermit movement in the other direction. 

In this manner, it will be noted that the oper¬ 
ator after he has started to set the releasing 
lever for key jirinting, for instance, cannot 80 
change its setting to that of total printing 
until after the main lever has coiimleted its 
stroke, and in the same manner he^Is prevent¬ 
ed fiom changing from the total printing 
to the key printing until after he has com- 85 
pleted the stroke of the nrnin lever. And 
it will also be noted that while the total lever 
is being moved by hand from one position to 
the other, the overhanging portion of lever 
160 is over the end of sector 167 so that the 90 
main cam will be locked. 

The printing hammers are shown at 170 
Figs. 21 to 23 and swing upon the shaft 171. 
They are actuated bv springs 172 acting 
upon heads 173 also pivoted upon shaft 171 95 
and bearing upon the top of the hammers. 

A stop rod 174 extends across the series of 
hammers and limits the stroke of the heads 
173. The springs 172 are attached' to a 
swinging adjuster 175 provided with adjust- loc 
ing screw 176 where bv the tension of the 
sjirings 172 is regulated. The hammers are 
normally held by triggers 177 which are re¬ 
leased by releasing frames 178 and are raised 
after each printing (iperation by a swinging 105 
frame 179. The triggers are provided with 
springs 180. The heads 173 are made sepa¬ 
rate from the hammers for the purposes set 
forth in the patent to D. E. Felt, No. 661,121, 
of Nov. 6, 1900, but in the present invention 110 
we have improved upon the patented con¬ 
struction by adding in the ca* of each ham¬ 
mer, a .spring 181 attached aton^ end to the 
head 173 and at the other to the hammer. 

In the jiatented construction, it was found '*5 
that the hammer sometimes made what are 
called in shop ])arlance, double printing, that 
is, they would strike the paper more than once 
and thus leave a blurred impression. The 
spring 181 is adapted to prevent this. The 120 
construction of the releasing frames and their 
mode of o])eration is fullv set forth in patent 
to Felt No. 644,287 of Feh. 27th, 1900. 

At 1S5 are spring push buttons, one for 
each d(MU)iuinuli<ui. Tlu'se^^push buttons ^25 
are adapted to bear u])on the tail ends 186 
of the carrying jiawls 36S when it is desired 
to subtract instead of add. )The mode of 
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d 2 U 7 and the sleeve mpunted on one 
rods and extending over the other. 

"he combination with the main power 
, and the registering and printing 
nisiii, of a spring cusliioning mechan- 
nd a governor, said cushioning niechan- 
onsisting of a series of springs connect- 
their ends to the power devuce and the 
ating devices of said registering ami 
ting mechanism, and adapted to be 
ned by the power device and the' abut- 
rods 202 ana 207 encircled by one of the 


I 


I 


I 
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e combination with the main power 
rice, and the registering and printing 
chanism, of a spring cushioning mechan- 
1 and a governor, said cushioning mechan- 
n consisting of a series offsprings arranged 
a vertical plane one over the other and con- 
ected at their ends to the power device and 
le actuating devices of said registering and 
printing mechanism and adapted to be 
trained by the lever, and the abutting rods 
202 and 207 encircled by one of the springs. 

4. The combination with the main power 
shaft 200 , of cranks 201 and 210 , the cushion¬ 
ing springs joined to said cranks, the main ac¬ 
tuator, devices connecting crank 210 to the 
main actuator and a governor also connected 

o to crank 210 . 

5. The combination with the main actu¬ 
ator and the cushioning springs, of the seg¬ 
ment 213, a crank 214 mejming with the seg¬ 
ment and a link connecting crank 214 with a 

35 crank on the main actuator shaft. 

6 . The combination with the main actu¬ 
ator and the cushioning springs, of the seg¬ 
ment 213, a crank 214 meshing with the seg¬ 
ment, a link connecting crank 214 with the 

_ 4 o crank on the actuator shaft, and means for 
starting the segment on its return stroke. 

The combination with the main actu¬ 
ator and the cushioning springs, of the seg¬ 
ment 213, a crank 214 meting with the seg- 
45 ment, a link connecting crank 214 with the 
crank on the actuator shaft, and a spring 
pressed lever 233 for starting the segment on 
its return stroke. 

8 . The combination with the main actu- 
so ator and the cushionihg springs, of the seg¬ 
ment 213, a crank 214 meiung with the seg¬ 
ment and a link connecting crank 214 with a 
crank on the main actuator shaft and nor¬ 
mally moving beyond the dead center and a 

55 spring pressed device for starting the parts 
in their return movement. 

9. The combination in a tabulating ma¬ 
chine of a power shaft, a crank on said shaft 


tending over the other, springs attached at 
bheir ends td said rods, a shaft 211 , and a 
crank 210 mounted on shaft 211 and having 
65 a pivotal attachment to rod 207. 


10 . The combination in a tabulating ma¬ 
chine, of the pov.^er shaft 200 , the shaft 211 , 
cranks on both shafts, and a yielduig connec- 
tion between the cranks consisting of springs 
and abutting rods joined to said cranks, one 7 c 
of the rods ca’rr^dng a sleeve extending 
loosely over the other rod. 

11 . The combination with the numeral 
wheels, and their accompanying disks 115, 
the spring pawls 117 and ratchets 118, of the 75 
spring stojis 120 having pivots let into the 
ratchets, spring clips for confining the stop 
pivots in the ratchets, and the answer rings. 

12 . The combination with the numeral 
wdieels, and their accompanying disks 115, 80 
the spring paw ls il7 and ratchets 118, of the 
spring stops 120 having,pivots let into the 
ratchets, clips bearing on the pivots of the 
stops, and riveted between their ends to the 
ratchets, and having their heels entered in re- 85 
cesses in the ratchet, and the answer rings. 

13. The combination with the disks 115, 
and their pawls 117 and pins 119, wdth the 
answer rings, the ratchets 118, and the 
spring stops 120 on the ratchets, said stops 90 
acting to engage with said pins w'hen the ro¬ 
tation is in one direction*onfy. 

14. The combination with the disks 115 
having pins 119, and the ratchets having 
spring stops 120 engaging the pins, said stops 95 
having pivots projecting into the ratchet and 
confined therem by movable clips permitting 
ready removal of the stops. 

15. The combination with the numeral 

w heels, their ratchets 118, and the locking le- loc 
vers 105 thereof, of the column actuators, the 
disks adapted to rotate independently of the 
wheels, and to be actuated by the column ac¬ 
tuators, means for arresting the disks wlien 
they have been turned to the position occu- .105 
pied by the numeral wheels, such means con¬ 
sisting of the pins 119 on the disks and the 
springs stops 120 carried by the ratchets, and 
means for temporarily disengaging the disks 
from the numeral wheels. 110 

16. The combination witli the numeral 
wheels, their ratchets 118, 4nd the lockuig 
levers 105 thereof, of the'colunm actuators, 
the disks adapted to rotate independently of 
the wheels, and to be actuated by the cohmm 115 
actuators, means for arresting the disks when 
they have been turned to the position occu¬ 
pied by the numeral w’heels, such means con¬ 
sisting of the pins 119 on tlie disks and the 
spring stops 120 carried by»he ratchets, the 120 
pawds on tiie disks engagingthe ratchets, and 
the answ'er rings for preveutiig action bv the 

combination willi the lunneral 
wheels, the column aciuatoit, the U.ck.n}; le- ..5 
vers 105 provided with overhanpne horns 
and the sliaft 104 having imijeciions aetmg 
on sai.l horns, of means for setting the nieeh- 
anism for totaliziuS. lOvnig. 

powTT to the actuators. 130 
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m 


DORR E. FELT, OF CHICAGO, ILLINOIS. 
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528 . 


Specification of Letters Patent. Patented June *7, 1910. 
Application filed Septemljer 16, 1908. Serial No. 453,271. 


IZZ whom it may concern: 
re it known that I, Dorr E. Felt, a citi- 
of tlie United States, residing in Chi- 
in the county of Cook and State of 
[hois, have invented a new and useful 
fproveinent in Calculating-Machines, of 
lich the following is a specification. 

My invention relates to a multiple-order 
fylioard calculating machine, and more es- 
icially to ke 3 ^-driven machines of the gen¬ 
ial type of the well-known “ comptometer ”, 
h whose manufacture and marketing I have 
)een extensively engaged for many years 
find whose general character is shown in 
[various of the earlier patents issued to me, 
as, for instance. No. 3()C,945 of July 19th, 
1887, and in the several recent patents is¬ 
sued to me. Nos. 71)2,520 and 762,621, of 
June 29th, 1904, and 767,107, of Au^st 
Oth, 1904, which three latter patents snow 
the “ Duplex ” comptometer that I have 
more recently manuiactured and marketed. 

The drawings hereinafter described show 
the embodiment taken by my present in- 
25 vention when applied to the “ Duplex comp¬ 
tometer” set forth in my three recent pat¬ 
ents last above named. 

My invention has for an object the pro¬ 
duction of a canceling mechanism that snail 
30 minimize the noise or jar incident upon the 
canceling operation and at the same time so 
lighten the action and reduce the resistances 
as to permit the operator to move the can¬ 
celing actuator with the greatest possible 
35 speed and least possible effort. And the in¬ 
vention has for a further object the pro¬ 
vision of entirely positive mechanism, which 
may be automatically operable by the can¬ 
celing actuator, to release the carrying 
40 mechanism of a duplex comptometer from 
any surplus strain, tending to jam or lock 
the machine, that may have resulted from 
an accidentally or intentionally improper 
manipulation of the keys or numeral wheels, 
45 such, for instance, as holding a key de¬ 
pressed or a numeral wheel immovable and 
then making many repeated, and obviously 
useless, rotations of any numeral wheel or 
wheels of lower order, said idle rotations 
50 having the effect of accumulating so much 
surplus ten.sion upon the carrying-gear as to 
mase it jam and hold latched the carrying 
latch in the. carrying mechanism that nor¬ 
mally, transmits carrying impulses to the 
55 mntieral wheel or wheels that may have been 
'mproperly held against movement. And 


the invention has for further objects the 
effecting of all other improvements in struc¬ 
ture or function that may be found to obtain 
in the mechanism hereinafter described or 60 
claimed. 

The canceling function of the mechanism 
hereinafter described will be best under¬ 
stood by a primary" reference to the cancel¬ 
ing mechanism set forth in my above men- 65 
tinned recent Patent No. 767,107, on “ Can¬ 
celing mechanism for calculators ”, with col¬ 
lateral reference to the numeral - wheel 
prime-actuator and carrying mechanisms 
and sto^ mechanism set rorth in my other 70 
two above-mentioned recent Patents Nos. 
762,520 and 762,521. And the carrying- 
mechanism release function of certain mech¬ 
anism hereinafter described, with its auto¬ 
matic operability by and incidentally to the 75 
canceling actuator’s operation, will'be best 
understood by primary reference to the said 
Patents Nos. 702,520 and 762,621, with fur¬ 
ther reference to the canceling mechanism 
set forth in my aforesaid Patent No. 767,107. 80 
And all of the functions of the hereinafter 
described mechani.sm may be best under¬ 
stood by reference to all of the three last 
named recent patents, and to my earlier 
patents such as the No. 366,945 hereinabove 85 
first mentioned. 

In the accompanying drawings, forming 
a part of this specification, and in which 
like reference numerals indicate like parts 
in all the figures:—Figure 1 is a top plan 00 
view of the machine with part of the casing 
broken away; Fig. 2 is an elevation of the 
right hand side of the machine within the 
casing, and showing the canceling handle- 
lever in normal position; Fig. 3 is a section 05 
on line 3—3 of Fig. 1; Fig. 4 is a front eleva¬ 
tion of the machine with.the casing re¬ 
moved ; F'ig. 5 is a sectional view on line 

5— 5 of Fig. 2; Fig. 6 is a section on line 

6— 6.^ of Fig. 4, showing the accumulator 100 
mechanism and its stop devices and relea.s- 
ing devices; Fig. 7 is a section on line 7—7 

of Fig. 4, also showing the accumuhitor 
mechanism and certain of its stop devices 
and its releasing devices; Fig. 8 is a detail 105 
of the “ units ” carrying pinion and the can¬ 
celing stop-lever coacting with it, said pin* 
ion meshing with the carrying-gear, which 
is partly shown; Fig. 9 is a longitu¬ 

dinal view of the rotatable shaft on which no 
the intermediate gears of the accumulator 
mechanism are mounted, sliowing the can- 
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celing-pinion secured to.the ri^ht-hand end 
of sakl shaft and also the incline - sided 
notches and beveled left end that facilitate 
inserting and withdrawing said shaft 
5 through the pawl-bearing intermediate 
gears; Fig. 10 is a detail of the retaining 
plate that is pivotally mounted on the leit 
nand side frame of the machine and en¬ 
gages the left hand ends of various trans- 
10 verse shaft-rods of the machine, to prevent 
the lateral displacement of said rods; Fig. 
11 shows the slotted cam that controls the 
canceling segm^t-lever by which the shaft 
of the intermediate ^ars is rotated; Fig. 12 
15 shows the right hand one of the pair of cam 
arms that control the column-actuator cross¬ 
bar during the canceling operation; Fig. 13 
shows the cam-slotted ^d of the stop-con¬ 
trolling elbow-lever* Fig. 14 is a detail of 
50 the hub and pivot or the canceling segment- 
lever; Fig. 15 is a detail view showing a 
cariying-gear and its escapement member, 
with the carrying spring between them, in 
each of two aajacent orders of the machine; 
26 Fig. 16 is a detail showing the internal 
ratchet that is secured to the pinion meshing 
with a column actuator, and the pawl coact¬ 
ing with said ratchet and mounted on the 
lantern-ratchet of the accumulator gear of 
jO like order; Fig. 17 is a detail showing a 
side view of one of the carrying gears and 
a section of the long arm of its escy^ment 
member in the relation shown in Fig. 16, 
with the carrying gear rotated to the limit 
85 determined by the contact of its guard-stud 
with the rear edge of said long arm of the 
escapement member; and Fig. 18 is a front 
view of several adjacent orders of the ac¬ 
cumulator mechanism, showing the trains of 
40 gears and other rotary members with the 
various stops and detents and pawl-levers 
broken away. 

30 is the canceling-actuator handle-lever, 
to be swung first backward and then for- 
45 ward, fixed to the right-hand end of the 
canceling-actuator rock-shaft 31 that is sup¬ 
ported transversely of the machine, the 
other end of .sard rock-shaft extending 
through the left-hand side-frame (Figs. 1, 
*0 2, 5). Fixedly secured to said rock-shaft 
near its right-hand end,' within the right- 
liand casing-wall of the niachme, is the seg- 
niental slotted cam 32 (Fig. 11), whose cur¬ 
vilinear cam-slot 33 engages the dolly-roll 
•>5 34 fixed to the rear end of the canceling 
segment-lever 35 that is pivoted at 36, and 
has its free or forw.ard end expanded into 
the segment-geai* 37 meshing with the pin¬ 
ion 38 fixed oh .the right-hand end of the 
60 shaft 39 that bears the intermediate-gears ' 
40 of the numeral-wheel meehanism. The ! 
said canceling segment-lever 35 oscillates on 
its pivot, imparling various rotary move¬ 
ment to said intermediate-gear shaft 30, in 
45, oeapouse to the nmvemeut of said <lolly-roll 


34 in said cam-slot 33 as tlio said rock^^^^^H 
31 is rocked by handle-lever 30. 
conncction-arms from the right-hand 
left-hand ends re.spectively of the 
shaft 31, within the side casing-walls 
machine, are the dolly-rolls 41 and 42, 
engaging the ojien cam-slot 43 (Fig. 12^^^^B 
the expanded free end of the corresjiom^^^^H 
one of the pair of cam-arms 44 and 45 
are pivoted at 46, forward of the rock-sli^^^^| 
31, on the respectively opposite sides of 
machine frame. Said cam-arms 44 and^^^H 
support between them, secured to the 
ward extensions 47 at the rear of the cai^^^f 
slot of each of said arms, the column-act^^^| 
ator cross-bar 48 (Figs. 3, 5), transverse 
the top edges of all the column actuatc^^^f 
levers 49, 49 that impart the prime actua^^H 
tions to the numeral wheel mechanism o^^H 
each denomination of the keyboard, sai^^^f 
column actuators being the levers directly^^l 
oscillated by the depression of the keyboard^^f 
keys 50. The movement of the said dolly- 
rolls 41 and 42, in unison, in the cam-slots 
43, of said pair of cam-arms 44, 45, as the 
rock-shaft 31 is rocked by the handle-lever, 
variously lowers and lifts the said column- V| 
actuator cross-bar 48, to alternately deprei^s^ H 
and release the column-actuators, which are' 
normally held raised by their own springs 95 V 
51, to effect a one-space forward movement 1 

of the numeral wheels, by their respective \ 

column actuators, toward the end of the 
back stroke of the canceling handle and 
again toward the end of the return stroke 100 
.of said handle, and also to effect certain 
necessary releases of the numeral wheels, 
during the canceling operation, from the 
lock of the locking-detents 52 (Fig. 6) that 
normally hold said wheels locked against ip 5 
forward movement—such release being ef- 
fected by the lowering of the studs 53 that 
normally press said detents into engage¬ 
ment, with the accumulator-wheel lantern- 
ratchets 54, against the tension of the detent- no 
springs 55 that constantly tend to withdraw 
said detents from such engagement. The 
free end of the aforesaid right-hand cam- 
arm 44 is held from swerving inward, 
toward the machine, by the stud 56 fixed in 115 
said arm and constantly bearing against the 
outer face of the segmental cam 32. The 
aforesaid right-hand cam-arm dolly-roll 41 
is of sufficient width to engage not only the 
right-hand cam-arm but also, just without 120 
said arm, the cam-faced rear end 57 (Figs. 2, 

13) of the stop-controlling elbow-lever 58, 
whose pivot-hole 59 engages pivot 46, for¬ 
ward of the canceling rock-shaft 31, and 
wlioso lower and foiward end 60 is in forked i25 
pivolal engagement with the upright con¬ 
nection-member 61 fixed to tliQ right-hand 
end of the canceling-stop rock-bar 62 that 
is transverse of the machine below and just 
brn’k of the accumulator-wheel mechanism, 130 
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and actuated throilgh tho oscillation of tlio 
rigid stop - controHing elbojv - lever of tlie 
canceling inechani^n, is a complete prevent¬ 
ive of any possibifity of the numeral-wheel 
5 mechanism becoming locked by intention¬ 
ally or accidentally improper manipulation 
of the operating devices or the machine. 

In the comptometers of my earlier pat¬ 
ents, the nunwjral-wheels, bearing the num- 
10 bers exposed at the reading line of the ma¬ 
chine, are themselves the accumulator-wheels 
directly im|>elled by the prime - actuator 
mechanism and carrying mechanism; but in 
the machine shown in the drawings of the 
16 present s^cification, the accumulator-wheels 
are simply accumulator-gears, 78, meshing 
w ith the intermediate gears 40 freely mount¬ 
ed on the higher intermediate-gear shaft 119, 
said interm^iate gears 40 in turn meshing 
20 with the numeral-wheel gears 79 that are se¬ 
cured to the numei’al-wheels 80 and mount¬ 
ed on the still higher numeral-wheel shaft 81. 
(Figs. 2,4^ 6, 7,18). These three intermesh¬ 
ing gears in each denominational order, the 
26 accumulator gear's 78 and intermediate gears 
40 and numeral-wheel gears 79, are of mu¬ 
tually equal diameter and pitch, and the 
movement and limitation of movement of 
the accumulator-waeels by the column-actu- 
30 ators and carrying mechanisms'and 'stop- 
mechanisms are thus transmitted positively 
to the numeral-wheels, the intermediate 
gears effecting the reversal of movement that 
causes the numeral-wheels to rotate in the 
36 same direction as the accumulator-wheels. 
The successively higher shafts upon which 
the three said sets of gears are mounted 
raise the numeral - whems to the requisite 
level to bring the reading line to th^ -highest 
40 and most clearly readable position; a-nd the 
intermediate gears also permit the numeral 
wh^ls to be made as large as possible, so as 
to increase the legibility of theii^ numerals, 
without increasing the diameter, and conse- 
45 quent space occupied by, the accumulator 
wheels. Such reorganization of the nu¬ 
meral - wheel actuating mechanism has in¬ 
volved much difficulty in‘so reducing the 
weight of the numeral wheels that the key- 
60 touch will be no heavier than before and yet 
the numeral-wheels be strong enough to re¬ 
sist the great centrifugal and angular strains 
that they are subjwted to by their extremely 
rapid rotary movements ^nd sudden stop- 

65 pings, but such desired result has been at¬ 
tained and has withstood the test of practi¬ 
cal service. And the intermediate gears and 
their shaft have permitted an effective ap¬ 
plication of the, canceling throw accom- 

60 plished by the before - mentioned canceling 
segment-lever 35 that meshes with the pin¬ 
ion 38 fixed on the right-hand end of the in¬ 
termediate-gear shaft 39. This intermedi¬ 
ate-gear shaft is provided wdth a series of 

66 flat-bottomed and incline-sided grooves 82, 


one to register with the hub 83 of each 
termediate gear 40. (Figs. 7, 9, 18.) 
deepest part of each such groove is adapt^^^^| 
to accommodate the engagement, with 
said shaft 39, of the hook-pawl 84 that 
[)ivoted, at 85, on each intermediate ger^^^H 
and constantly pressed toward said shaf^^^H 
through an aperture in the gear huja ^3, b^^^H 
the spring 80 that is also fixed, at 87, to suc^^^H 
gear (Fig. 7). The inclines 88, 88j slopin<^^^| 
each w'ay from the fiat IxittoiU of eacl^^^l 
groove 82, and the beveled left end of the^^H 
shaft, serve to automntically lift any pawl^^^ 
or pawls 84 that may be in position to in-^^H 
tertere w ith <he withdraw'al or insertion of^^f 
the shaft 39 when said shaft is withdrawn 
or inserted in asstunbling the machine. The 
hook-pawds are so formed, that they permit 
the intermediate gears to be freely rotated 
forward on the shaft 39 by the accumulator 
mechanism and that tho shaft itself may be 
freely rotated backward, within the interme- 
diate gears, by the upstroke of the canceling H 
lever segment 37; but said hook-pawds posi- B 
tively engage said shaft, at a definite rela- 90 ■ 
tive angular position, when said shaft is ■ 

itself rotated forward by the downstroke of 1 

canceling lever segment 37, so that such I 

downstroke of said si'gment may rotate all ^ 

of the intermediate gears, and thereby the 95 
numeral-wheels, to a definite desired posi¬ 
tion during the return stroke of the cancel¬ 
ing-handle,—such definite position being 
a reading of 9 ” for the units numeral- 
wheel and of ‘‘ 8 ” for each of the wheels of 100 
higher order. This difi'erence in the reading 
to which the units wheel is brought, as 
against the higher wheels, is effected, with¬ 
out modification of the units intermediate- 
gear mechanism, by merely displacing the io5 
said gear one-tenth of a circle, in assem¬ 
bling the parts, so that the hook-pawl on 
said gear is an angular distance of one-tenth 
of a circle behind the hook-pawls on the 
higher intermediate-gears, with respect to 110 
the line of grooves bn shaft 39, whereby the 
said shaft, when rotated forward, “ picks 
up ” the units intermediate-gear one-tenth of 
a rotation in advance of the intermediate- 
gears of higher order and so rotates said 115 
gear, and the units numeral-wheel, one nu¬ 
meral-reading farther than the wheels of 
higher order, during the down-stroke of the 
canceling lever segment, giving a reading of 
“9” at the units place and of only “8” in 120 
each higher place. Such one-tenth displace¬ 
ment of the units intermediate-gear is read¬ 
ily effected in the assembling, because these 
gears have each thirty teeth, a multiple of 
ten, and it is merely necessary to mesh the 126 
units intermediate-gear with its numeral- 
wheel gear so that the radial position of the 
hooked-pawl shall be three gear-teeth re¬ 
moved from the relative radial position of 
the hooked-pawls on the intermediate gears ISC 
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id rock-l>nr sn))por(iii^ along its trans- 
*is(‘ len^zth tlie series of upright hooked 
op-levers t>:3, 08 (Figs. *2, 8, 7, 8), one for 
•h deiioininalion, that are swung forward, 
the forward roc*king of said nxlv-bar, to 
K*k the path of the respective stop-studs 
)4 on the carrving-pinioiis, which are se- 
uied to the hubs of the respective accumu- 
ator-geais, such stop action being designed 
Vo check the forward rotation or the units 
numeral-wheel at a reading of “9” and of 
each higher numeral wheel at a reading of 
“ M’’ just before the conclusion of the can¬ 
celing operation. Said canceling-stop rock- 
bar is thus locked by the oscillation of the 
said stoj)-c(nitrolling elbow-lever in response 
to the movement of said dolly-roll 41 in the 
cam-slot of said lever as the canceling han¬ 
dle is swung back and forth. 

"file connection-member. .t>l, on the right- 
hand end of the canceling-stop rock-bar 02, 
is pivotally connected, at 08, to the rear end 
of the link 00 that leads oblicpiely forward 
and upward and is pivotalh’^ connected, at 
25 its forward end, 07. to the upwardly pro-* 
jecting arm 08 of the swinging release-bar 
09 (Figs. 1, 2, 8, 4, 0, 7) that extends trans- 
ver«*ly across the front of the machine and 
is swung on the pivot points 70 and 71 at 
either side of the accumulator-wheel mech¬ 
anism, said release-bar acting, as it swings 
inward, to press against the tail-pieces 72 
that dejiend from the pivoted carrying- 
mechanism latches 78 (which have the same 
latching function as the latches also num- 
l^ered ‘‘ 78 ” in my two above-named Patents 
Nos. 700,820 and 762,521). This pressure 
of the releasing-bar against .said tail-pieces 
of the carrying latches forcibly lifts any of 
40 the said latches that may be in engagement 
with and checking the release of their cor- 
res])onding carrying-mechanisms, and hohls 
all of said latches out of ejigagiuneni with 
the carrying mechanisms until the complet- 
46 ing of the canceling operation. Such re¬ 
leasing action occur^ at the initial rocking 
of the sh)p-controlling elbow-lever at the 
beginning of the learward stroke of the can¬ 
celing liandle, and it will juisitively release 
oO any cairying latclies that have become 
jammed, so as to resist the normal unlatch¬ 
ing action, by the iiiiprojxjr nnineral-wheel 
manipulation mentiom‘d in the introductory 
part of this sj)ecific;dioji. Said jamming of 
36 a carrying hiich to an cKtent rcipiiring such 
releasing ojieration, would result from the 
accumulated tension j»ut upon a carrying 
gear and causing the stml 74, which nor- 
inaH)* limits tlii* foi-nard lotation »»f .'-aid 
gear, to j>n‘.ss muhiiy against the rear edge 
of ann 75 of the ca)*ryjng est'aj^ement (hat 
is engaged hy the undercut hook 76 of tlie 
corresponding latch 78 (Figs ]5, 17, 18), .so 
that said latch would he tinnly lield de 
35 pjcs.sed and .it.self Jiold depressed the col- 


35 


nmn-actuator that normally lifts such latch 
out of engaging position, and the numeral- 
wheel actuating mechanism of the machine 
would become tliereby jammed or locked 
until the said latch is freed by some sadden 70 
sh^ck or movement of (reacting parts. Tliis 
releasing-bar, swung by the initial move¬ 
ment of the canoeling-handle, is a forcible 
and entirely positive means of freeing an}" 
latch or latches 73 that may have become so 76 
caught, and the canceling-handle may be 
given a slight rearward movement for this 
})iirposc alone, without completing the can¬ 
celing stroke of said handle; but such re¬ 
leasing of improperly jammed carrying 80 
latches would usually cause an improper 
overthrow of the carried numeral-wheels, so 
that it would lx?come necessary to cancel the 
machine, such cancellation being effected, in 
such case, by completing that stroke of the 85 
canceling handle and then making a second 
full back and forth canceling stroke with 
said handle,—and the releasing-bar mech¬ 
anism is therefore provided to function au¬ 
tomatically as an incident of the normal 90 
back and forth canceling movement of the 
canceling-actuator handle. The latches 78, 
if caught iii the manner above mentioned, 
may also be freed by merely striking the 
“ 9 ” keys of the keyboard rapidly and sue- 95 
cessively from left to right, so that the long 
9 - space stroke of each column - actuator 
would cause the latch-lifting stud 77, on the 
side of the forward end of such actuator, to 
strike the free end of the corresponding 
latch 73 a lifting blow, thereby freeing it 
from the latched escapement member of the 
oiirrying mechanism; but such freeing ov 
any improperly jammed carrying latches 
would, as before said, usually result in an 
improper overthrow of the carried numeral- 
wheel, necessitating a suksequent canceling 
of the machine by the canceling handle^ so 
that all such special manipulation of the 
keys is saved by making the positively act- 
ing releasing-bar function automatically as 
an incident of the movement of the cancel¬ 
ing handle.' Also, the automatic position¬ 
ing of said releasing-bar in pressure (lontact 
with the tail-pieces of said latch 73 during 
the canceling oi)eration, positively holding 
said latches out of [)os.«iibility of engagemenT 
with the carrying - mechanisms, precludes 
any possibility of jamming any of the car¬ 
ry ing-latcbes 78 by any stroke or strokes of 
the canceling-handle,—a stroke of the can¬ 
celing actuator being 0 |x*i*a<ivc to pul ten¬ 
sion on the carrying-gears by forwardly ro¬ 
tating the accnmulator-wlienls and pinions 
that actuate said gear’s, during an interval 
when the coluniii-actuators that normally 
liold the latches 78 lifted are depress(*d. 
The stiff and unyielding releasing bar, ex¬ 
erting an- entirely positive and effective 
leverage on the tail-pieces of the latches 73, 
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f j(her order. The hooked form of the 
pawls on the intermediate gears af- 
a peculiarly positive en^gement of 
rooved shaft by said pawls. And the 
ing of said shaft and placing of pawls 
e gears is more effective than pivoting 
i on the shaft and providing ratcliets on 
ears, and facilitates the insertion and 
Irawal of said shaft. 

B intermediate-gear shaft is retained 
lateral displacement by the arm 89 of 
staining clip at the right-hand side 
B machine (Figs. 2 , 4), This retaining 
^0 also retains from lateral displace- 
the segment-gear end of the canceling 
Bnt lever 35. Said clip is positioned 
B machine by studs 91, and held in place 
e engagement of its forked arms 92 and 
ith the retaining screws 94 and 95 re- 
ively; so that by merely loosening said 
s and lifting said clip backward ‘and 
f its studs 91, the intermediate-gear 
,39 is released and may be withdrawn, 
;he ^gment-gear end of the aforesaid 
35 is also released. The further re- 
and withdrawal of said lever 35 is 
ed bv simply loosening the retaining 
96 that gnps the notch 97 in the under 
of the retaining latch 98 and then tum- 
SO ing said latch, on its pivot 99 , (Figs. 2 , 14) 
so that its lower arm 100 is released from 
engagement with the inner grooved hub 101 
of said lever 35. Such turning of said re- 
taining-latch 99 at the same time removes its 
86 upper arm 102 from overlapping relation to 
the lower edge of the stop-conirolling elbow- 
lever 58 and permits said lever 58 to^ with- 
- drawn from its own pivot 46 as soon as lever 
^ 35, which is outside of lever 58. is withdrawn 

46 ^m its pivot bearing 36. A lurther retain¬ 
ing member of importance in this connection 
is the retaining-pi ate 103 that locks from 
lateral displacement a number of the shaft- 
rods that are transverse of the machine, in- 
45 eluding the shaft - rods over whose right- 
hand ends the canceling segment-lever 35 
swaps' and whose displacement toward the 
right would interfere with such sweep of 
said lever (Figs. 4, 10 ). This retaining- 
50 plate 103 is pivotally mounted at 104 to the 
left-hand side of the frame of the machine, 
and' is normally held in place by the left 
end of ro<l 105, entering the hole 106 in said 
plate. The peripheral edges 107 of said 
66 plate, are adapted to engage the left-hand 
ends of the several shaft-rcKls, and each such 
shaft-end has an annular groove 108 of just 
sufficient widlli so ihnf \vf»en said sliaft-ends 
aie in their pr«»p<*i* and normal position, the 
CO plate t()‘A may be sligi)»Iv ro<'!v(‘d on its pivot 
and will cng:»ge r;ieh groove 108 and 

positively hold the "haft roils from any 
lateral dis])}ju«>n*eii?. >aid irr-oo\es 108 att^ 
naiTow enough that ilioy <'aunot be 
55 caught by any of tite oiIxm* uu‘tnl members 


through which the shaft-rods are inserted 
in the machine, whether inserted from the 
right or the lert. Such narrowing of said 
grooves is made possible by making the re- 
taining-plate 103 of thinner metal than anv 70 
of the said other metal members througn 
which the shaft-rods must pass. To rock 
the retaining-plate out of engagement with 
the grooved shaft-ends it is only necessa^ 
to withdraw rod 105 from hole 106. Saia 75 . 
retaining-plate, when rocked out of its nor¬ 
mal position, just covers, with its edge 109, 
the extreme left-hand end of shaft-rod 105 
and holds said shaft against movement to¬ 
ward the left, thereby causing the projecting go 
right-hand end of said shaft to interfere 
with putting the casing on the machine until 
said plate is rocked back to normal and 
lockea bv the left end of said shaft. The 
aforesaid retaining clip 90 is provided with 35 
a stop 110 that prevents the canceling lever 
segment 37 from being thrown too far up¬ 
ward, and with a stop-shoulder 111 that like¬ 
wise prevents said lever from lieing thrown 
too far downward by a violent return-stroke 9 v 
of the canceling handle (Fig. 2); the said 
strops are merely to relieve the' accumulator 
mechanism from any strain in the event of 
a violent movement of said lever, the swing 
of said lever being also limited by the ca^- 95 
slot of the slotted cam that controls its rear 
end, and under normal movement, when 
there is no appreciable yielding of the parts, 
said lever need not actually strike said stops 
blit may be checked just short of contact 166 
with them. 

The foregoing outline of the general char¬ 
acter and operation of most of the working 
pai*ts of the mechanism has shown that the 
back and forth movement of the canceling 105 
handle is transformed and transferred to 
the numeral-wheel controlling mechanisms 
through three actuating elements, namely:— 

The pair of cam-arms, 44, 45, supporting the 
column-actuator cross-bar 48; tne stop-con- 110 
trolling elbow-lever 58; and the canceling 
segment-lever 35. And it has also been 
shown that said cam-arms 44, 45, are con¬ 
trolled, in unison, by their open cam-slots 
43 eng^ng. the aolly-rolls 41 and 42; and 116 
that said elbow-lever 58 is controlled by its 
open cam-slot engaging said dolly-roll 41; 
and that said segment-lever 35 is controlled 
by its dolly-roll 34 engaging cam-slot 33 in 
the slotted cam 32. The springs 112 , 112 120 
(Figs. 2 , 3, 5). drawii^ said cross-bar 48 
upward^ press tne cam-slots 4^, of cam-arms 
44, 45, into operative contact with the said 
dolly-rolls 41, 42; and the spHng 113 (Fig. 

2 ), stretched between the downwardly pro- 125 
jecting tongues 114 and 115 of, respectively, 
said ^bow-lever 58 and segment lever 35, 
presses the cam-slotted end 57 of said elbow- 
lever into operative contact with said dollv- 
roll 41. And said spring 118 also aids the ''*6 
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control of segment-lever 35 by the cam-slot 
33 of slotted-cam 32. And at the limit of 
the return stroke of the handle-lever, the 
tension of springs 112, transmitted through 
5 cam-arms 44, 45 to dolly-rolls 41, 42, to¬ 
gether with the tension of said^ spring 113, 
transmitted through the rear arm of lever 
58 to said slotted-cam 32, holds the upper 
edge of said slotted cam against screw-stud 
10 114 in the right-hand side-frame (Kig. 2), 
retaining the handle-lever in its normal ob¬ 
liquely forward position,—said stud 114 also 
limiting the rearward throw of the handle, 
by intercepting stop-arm 115 of Said slotted 
15 cam. The contour of these several cam- 
slots, controlling cam-anns 44, 45 (Fig. 12) 
and elbow-lever 58 (Fig. 13) and segment- 
lever 35 (Fig. 11), determines the herein¬ 
after described sequence of operations of the 
20 entire machine, in jesponse to the back and 
forth throw of the canceling handle. At 
normal, the dollV-rolls 41 and 42 (Figs. 2, 
3, 5) engage the hooked rear ends 116 of the 
cam-slots 43 in cam-arms 44, 45 (Figs. 2, 3, 
25 12), respectively, and cross-bar" 48 is lifted 
above the column actuators; and said dolly- 
roll 41, on the right-hand side of the ma-. 
chine, also engages the hooked rear end of 
the cam-slot in elbow-lever .58; and the 
30 dolly-roll 34, on segment-lever 35, is posi¬ 
tioned near the forward end of cam-slot 33 
in slotted-cam 32. As the canceling handle 
commences the rearward stroke, dolly-rolls 
41, 42 ride over |rc 117 and into arc 118 of 
35 cam-slots 43 of oam-arms 44, 45 (Fig. 12), 
which arcs are struck on such centers with 
respect to the axes of oscillation, that as 
said rolls traverse them, the cam-arms 44, 
45, with their cross-bar 48, gradually de- 
40 press all of the column-actuators to the ex¬ 
tent necessary to position them to turn 
their respective ijumeral wheels one numeral 
space on their sjubsequent up-stroke,—that 
is, in readiness t4 add “ 1 ” to the then read— 
46 ing of each nuiiieral-wheel (including the 
ninth or highest^ order, whose column-actu¬ 
ator has no kej/^ and is functional during 
the canceling operation only). During this 
depression of tna column-actuators by cross¬ 
ly® bar 48, the dollw-roll 41 has ridden into arc 
119 of the cam-aot in elbow-lever 58 (Figs. 
2, 13), which ar| is struck on such a center 
that thereupon felbow-lever 58 rocks shaft 
62 so as to thro^ connection-number 61 and 
stop-levers 63 iito their forward position, 
and in such position the respective lips 120 
(Figs. 6, 8) t’Aat project to the left from 

the top of each stop-lever 63 and of member 
61 are thrown into the path of and inter- 
cept the stops 121 on the right-hand side of 
the segment-gears of the respective column- 
actuatoi*s, so that said column-actuators are 
prevented from being depressed more than 
one adding-space by the just above men- 
tioned action of cam-arms 44, 45. Such for¬ 


ward swing of stop-levers 63 has al.so 
them to engage the hooked-arms 122 of 
respective ** suf)traction-leve!-s *' 123 
4, 6) and .^o rock said subtraction-levers 
to lift the carrying-pawls 124 that are 
oted on I lie rear ends of carrying-levers 
so that no carrying impulses will be tran^^^f 
ferred by subseiiuent actuations of the 
rying devices of the accumulator mechai^^H 
ism until such time as the subtraction-le^^f 
vers are released by the return of stop^^B 
levers 63 to normal. And this forwarc^^f 
movement of stop-lev^ers 63 has also broughi^^B 
their stop-points 126 (Figs. 6, 7, 8) into^H 
the path oi stop-studs 64 on the carrying- 
pinions, to prevent the units numeral-wheel 
from passing a reading of “9” and each 
higher wheel a reading of “ 8 ”. The said 
forward rocking of connection-member 61 H 
has also swung the release-bar 69 (Figs. 1, sB 
2, 3, 4, 6, 7) against the tail-pieces of (iarry- B 
ing latches 73 to positively position said ■ 
latches out of latching position, in the man- I 
ner hereinabove set forth. I 

The elbow-lever 58 and the parts con- 90 1 
trolled by it, all remain in the positions just 
recited during the rest of the rearward 
stroke of the canceling handle and until the 
return stroke has brought dolly-roU 41 back 
to the rear end of'arc 119 or the cam-slot 96 
in elbow-lever 58. But, ineanwhile, the con¬ 
tinuation of the rearward stroke of the can¬ 
celing handle causes dolly-rolls 41, 42 to ride 
into arc 127 (Fig. 12) of cam-slots 43 in 
cam-arms 44, 45, which arc is struck on such 160 
a center that thereby said cam-arms, with 
their cross-bar 48, rise sufficiently, as said, 
dolly-rolls ride forward over said arc, to 
permit the column-actuators to make part of 
their upward one-space adding - stroke but 105 
not enough thereof to either complete said 
one-space addition or^ permit the relocking 
of the accumulator-gears by the locking- 
detents 52 that are pressed into locking posi¬ 
tion by the studs 53 when the column-actu- HO 
a tors are fully raised. 

Just after the rearward stroke of the can¬ 
celing handle has brought the dolly-rolls 41, 

42 past the forward end of arc 127 of cam- 
slot 43 in cam-arms 44, 45, the slotted-cam 32 115 
(Figs. 2, 5, 11) has swung far enough for¬ 
ward to bring dolly-roll 34 of segment-lever 
35 to the rear end of arc 128 of cam-slot 33, 
w’hich arc is struck on such a center that 
thereby the segment-gear of said lever 35 has 120 
l)een fully raised, idly rotating the shaft 39 
backward within the" intermediate-gears 40, 
and is in readiness to make the openUive 
down-stroke that picks up and rotates for¬ 
ward the intermediate-gears 40 whose nu- 126 
moral-wheels.are to be brought to the before- 
mentioned reading of “8” (and “9” in the 
units order). During the ensuing conclu¬ 
sion of the. rearward stroke of the handle 
and the commencement of the forward 130 
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[6, the canceling segment-lever 35 re- 
is stationary, and the intermediate-gear 
39 in)mov;»ble. because throiigh this in- 
al the dolly-roll 34, on said lever 35, is 
ng in arc 129 at the rear of cam-slot 33, 
arc is struck on a center coincident 
the axis of oscillation of slotted^am 
Just before and during the said conclu- 
h of the rearward stroke of the handle, 
lly-rolls 41, 42 ride into, and forward 
»r, arc 130 at the forward end of cam-slots 
in cam-arms 44, 45 (Fig. 12), which arc 
struck on such a center that thereby the 
iic( cam-arms rise suHiciently to permit the 
iluinn-actuators to complete their upward 
roke, adding one unit to the reading of 
?ach numeral-wheel. This action provides 
For shifting forward to “0” any numeral- 
fwheel, above the units order, that happened 
to stand at a reading of “ 9 ” at the begin¬ 
ning of the canceling operation of the ma¬ 
chine, and for shifting the units wheel to 
“ 1 ” if it happened to read “ 0—and such 
shifting is necessary because the subsequent 
[5 stroke of the canceling segment-lever 35 can 
only mogre the wheels through eight nu¬ 
meral-spaces, and the units wheel must read 
not less than “ 1 ” and the higher wheels each 
not more than “8” or.else-said stroke of the 
30 canceling-lever would fail to bring up thi 
required reading of “ 9 ” in the units place 
and “8” in every higher place. It the 
units wheel stands at “9” or any higher 
wheel or wheels at “ 8 ” at the beginning of 
36 the canceling operation of the machine, the 
column-actuators will remain depressed in 
such orders, notwithstanding the aforesaid 
lifting of the cross-bar 48, because at this 
time the stop-points 126, of stop-levers 63, 
40 are blocking those numeral - wheels from 
passing a reading of “9” in the units place 
and “ 8 ” in each higher place, as before ex¬ 
plained, and’ the said colunm - actuators 
would be held from rising because their pin- 
46 ions 131 could not rotate forward when the 
accumulator^gears of corresponding order 
are so blocked from further movement. 
But in any instance where this column-actu¬ 
ator movement, at the conclusion of the rear- 
60 ward stroke of the •canceling-handle, so 
shifts a numeral-wheel from “ 9'' to “ 0 ”, the 
neces-carily accom))?»nying carrying - move¬ 
ment performed by the corresponding carry¬ 
ing-lever does not “carry one” to the next 
• 66 higher order of the accuimdator mechanism, 
b(‘cnuw at this time all the carryiug-pawls 
arc still held out of operating position by the 
“subtraction-levers” that were actuated by 
the stop-levers 63 in the manner before 
60 stated. Such interruption of tlie carrying 
function at this time is necessary because 
otliCTwise a carrying-pawl woidd be pressed 
aiminst the lantern-ratchet 54 in an order 
where the accumulator-gear was already 
66 blocked at a numeral-wheel reading of “ 8 


and then the final movement of the cancel¬ 
ing operation, to l)e presently described, and 
vrhich may advance any or all of the accu¬ 
mulators to various extent, would tend to 
lam or lock the mechanism. * 70 

During the beginning of the frontward or 
return .stroke of the canceling-handle, the 
dolly-i’olls 41, 42 ride back over the afore¬ 
said arc 130 and into arc T27 of cam-slots 
43 (Fig. 12), thereby again depressing cam- 75 
arms 44, 45 sufficiently to .so far depress the 
column - actuators that the accumulator 
mechanisms arc again released from the^ 
lock of the locking-detents 52. Just as this 
release occurs, the return swing of slotted- 80 
cam 32 carries dolly-roll 34 into arc 128 
of cam-slot 33 (Fig. 11), and the traversing 
of this arc, as the frontward throw of the 
liandle swings the slotted-cam backward, 
imparts to the canceling lever segment 37 35 
the downward stroke wliereby the interme- 
diate-gejir shaft 39 picks up all the inter¬ 
mediate gears and brings the numeral-wheels 
to the aforesaid reading of “9” in the units 
jilacc and “8” in each higher place. Dur- 90 
mg such down-stroke (\f segment 37, the 
dolly-rolls 41, 42 have ridden back over arc 
127 and into arc 118 of cam-slots 43 of cam- 
arms 44, 45, and all the column-actuators 
have been thereby again depressed in readi* 95 
ness to add one unit to each numeral-wheel, 
and so remain during the tnivei’sing of said 
arc 118, which is struck on a center coinci¬ 
dent with the axis of oscillation of the can¬ 
celing handle. The aforesaid down-stroke 103 
of segment 37 is actually continued very 
slightly beyond the point where the aecu- 
mulator-wHeels reach the angular positions 
to 4^ve the above-mentioned desired read¬ 
ings, so that the pawl 132 (Fig. 16) on each 105 
accumulator-gear .shall be certain to engage 
the proper internal tooth of the ratchet 133 
that is secured to the pinion to be actuated 
by the column-actuator of corresponding 
order; and then the se^ent 37 is very 110 
slightly lifted, to normal position, by the 
dolly-roll 34 riding into arc 134, at the for¬ 
ward end of cam-slot 33 (Fig. 11), w’hich 
arc is struck on .such a center as to accom¬ 
plish this replacement of lever 35 and per- 116 
luit the cohsequdnt nonhal angular position¬ 
ing of the accumulator wheels. Just as 
this is effected, and the column-actuators 
luive been fully depressed, the finish of the 
return stroke of tne canoeling-handle lets 120 
the dolly-rolls 41, 42 ride over arc 417 and 
into the*rear ends 116 of cam-glots 43 (Fig. 

12) thereby lifting the cam-arms 44, 45 
so fl’s to raise cross-bar 48 to normal, and the 
dolly-roll 41 rides back out of arc 119 and 125 
into the rear end of the cam-slot of elbow- 
lever 58, and said elbow-lever is rocked back 
to normal, returning to normal operative 
position the carrying-pawls and carrying 
latches displaced by tne prior rocking ol 180 
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rock-bar 62 (Figs. 6, 7), and at the same 
time releasing the - accumulator mechanism 
from the block'of the stop-points of stop- 
levers 63, thereby permitting tlie column- 
5 actuators to tnake the final one-sf)acc up¬ 
stroke that adds one to each numeral-whe(d, 
giving a reading of “ 0 ” in the units place 
and of “ 9 ” ifi each higher place. That this 
release may bi? slightly earlier for the higher 
10 wheels than for the units wheel, which is 
one numeral-|pace in advance of said higher 
wheels, the stop-point on the right-hand 
stop-lever 63 has a somewhat longer point, 
135 (Fig. 8), than the other stop-levers,— 
15 so that the higher wheels may receive the 
one-space adding movement of their column 
actuators, aid all reach “ 9 ”, before the 
units wheel i advances from “ 9 ” to “ 0 
Said passing of the units wheel from 9 ” 
20 to “0”, by ! the up-stroke of its column- 
actuator, inslantly causes a “carry” of one 
unit to the higher places, and as all such 
higher places have just previously been 
brought to “9” by their own column-actu- 
25 ators, such cirried, unit is flashed to the left, 
through the series of “9s”, and brings all 
ihe wheels to a reading of “ 0 

The completing of the canceling opera¬ 
tion by the carrying-mechanism results in 
30 positively restoring all the actuating and 
stop-mechanism to normal position, and is 
also utilized in the machine of my prior 
Patent No. 767,107; but in the mactiine of 
that patent all the rest of the canceling was 
35 accomplished entirely by repeated short im¬ 
pulses of the column-actuators, said actu¬ 
ators being vibrated by a series of notched 
cam-plates (numbered “60” in said patent). 

My invention is hereinabove set lorth as 
40 embodied in one particular form of con¬ 
struction, but I do not limit it thereto or to 
4ess than all the possible forms in which the 
side invention as hereinafter claimed may 
be embodied and distinguished from prior 
45 devices. 

I claim 

,1. In a ^Iculating machine, in combina¬ 
tion: multiple-order accumulator mechan¬ 
ism; a. series of coluihn-actuators; an inde- 
50 pendent canoeing device adapted to ad- 
vaijLce a plurality of the orders from diverse 
positions to a predetermined limit; and can¬ 
cellation controlling means to operate said 
canceling device and effect a succeeding add- 
55 ing movemeinit of the series of column actua¬ 
tors; substantially as specified. 

2. In a ciklculating machine, in combina¬ 
tion: multiple - order accumulator mechan¬ 
ism; a series of column-actuators: an inde- 
50 pendent canceling device adapted to ad¬ 
vance a plurality of the orders, at one move¬ 
ment, from diverse positions to a predeter¬ 
mined limit; and cancelation controlling 
means to operate said canceling device and 
•5-effect a succeeding adding movement of the 


series of column actuators; substanti 
specified. 

3. In a calculating machine, in co 
tion: multiple-Older accumulator in 
ism; a senes of column-actuators; 
dependent canceling device adapted 
vance a plurality of the orders from d 
positions to a predetermined limit; an( 
cellation controlling means to ojwrate 
canceling device and effect a succeeding 
space a^ing movement of the series o 
umn actuators; substantially as specific 

4. In a calculating machine, in com' 
tion; multiple - order accumulator mec 
ism; a series of column-actuators; an 
dependent canceling device adapted to 
vance a plurality of the orders, at 
movement, from diverse positions to a 
determined limit; and cancellation contn 
ling means to operate said canceling devi 
and effect a succeeding one - space addin 
movement of the series of column actuators^ 
substantially as specified. 

5. In a calculating machine, in combina 
tion: multiple - order accumulator mechan¬ 
ism; a series of column-actuators; an in¬ 
dependent canceling device adapted to ad¬ 
vance a plurality of the orders from diverse 
positions to a predetermined limit; and can¬ 
cellation controlling means to operate said 9 
canceling device and effect a prior and a 
succeeding adding movement of the series 
of column actuators; substantially as speci¬ 
fied. 

6. In a calculating machine, in combina- 100 
tion: multiple - order accumulator mechan¬ 
ism; a senes of colunm-actuators; an in¬ 
dependent canceling device ad^ted to ad¬ 
vance a plurality of the orders ™m diverse 
positions to a predetermined limit; and can- I05x ] 
cellation controlling means to 'operate said ^ 
canceling device and. effect a prior and a 
succeeding one-space .adding movement of 
the series of column acfcuatersxsubstentially 
as specified. 

7. In a calculating machine, in combma- 

tion: multiple - order accumulator mechan¬ 
ism; a series of column-actuators; an in¬ 
dependent canceling device adapted to ad¬ 
vance a plurality of the orders from diverse 116 
positions to a predetermined limit; and can¬ 
cellation controlling means io operate said 
canceling device and effect a prior adding 
movement of the series of column actuators;. 
substantially as specified. 120 

8 . In a calculating machine, in combina¬ 
tion: multiple - order accumulator mechim- 
ism; a senes of cOlumn-actuators; an in¬ 
dependent canceling device adapted to ad¬ 
vance a plurality of the orders from diverse 125 
]iosition8 to a predetermined limit; and can¬ 
cellation' controlling means to operate said 
canceling device and effect a prior one-space 
adding movement of the series of column 
actuators;'substantially as specified. 
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In A calculating machine, in combina- 
: multiple - order accumulator mechan- 
; a senes of column-actuators; an in- 
^mclent canceling device adapted to ad- 
oe a plurality of the orders, at one move- 
it, from diverse positions to a predeter- 
led limit; and cancellation controlling 
ns to operate said canceling device and 
ect a prior and a succeeding adding move¬ 
nt of the series of column actuators; 
bstantially as specified. 

10. In a calculating machine, in combina- 
on: multiple-order accumulator mechan- 
m; a series of column-actuators; an inde¬ 
pendent canceling device adapted to ad- 
:ance a plurality of the orders, at one move- 
neiit, from diverse positions to a predeter¬ 
mined limit; and cancellation controlling 
means to operate said canceling device and 
effect a prior and a succeeding one-space 
adding movement of the series of column ac¬ 
tuators; substantially as specified. 

11. In a calculating machine, in combina¬ 
tion: multiple-order accumulator mechan¬ 
ism ; a series of column-actuators; an inde- 
l>endent canceling device adapted to ad¬ 
vance a plurality of the orders, at one move¬ 
ment, from diverse positions to a predeter¬ 
mined limit; and cancellation controlling 
means to operate said canceling device and 
effect a prior adding movement of the series 
of column actuators; substantially as speci¬ 
fied. 

12. In a calculating machine, in combina- 
35 tion: multiple-oiider accumulator mechan¬ 
ism; a series of column-actuators; am inde¬ 
pendent canceling device adapted to ad¬ 
vance a plurality of the orders, at one move¬ 
ment, from diverse positions to a predeter¬ 
mined limit; and Cancellation controlling 
means to operate said canceling device and 
effect a prior one-space adding movement 
of the series of column actuators; substan¬ 
tially as specified. 

13. In a calculating machine, in combina¬ 
tion : multiple-order accumulator mechan- 
isnn, including carrying mechanisms adapted 
to permit simultaneous adding actuations 
of a plurality of column-actuators; a series 

50 of column-actuators; an independent can¬ 
celing device adapted to advance a plurality 
of the orders from diverse positions to a 
predetermined limit; and cancellation con¬ 
trolling means to operate said canceling de- 
55 vice and effect a succeeding adding move¬ 
ment of the series of column actuators; sub¬ 
stantially as specified. 

14. In a calculating machine, in combi¬ 
nation: multiple-order accumulator mech- 

60 anism, including carrying mechanisms 
adapted to permit simultaneous adding ac¬ 
tuations of a plurality of column-actuators; 
a series of column-actuators; an independ¬ 
ent canceling device adapted to advance a 
65 plurality of the orders, at one moveinent, 
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from diverse positions to a predetermined 
limit; and cancellation 'Controlling means to 
operate said canceling device and effect a 
succeeding adding movement of the series 
of column actuatoi*s; substantially as speci¬ 
fied. 

15. In a calculating machine, in combi¬ 
nation ; multiple-order accumulator mech¬ 
anism, including carrying mechanisms 
adapted to permit simultaneous adding ac- 1^5 
tuations of a plurality of column-actuators; 
a series of column-actuatore; an independ¬ 
ent canceling device adapted to advance a 
plurality of the orders from diverse posi¬ 
tions to a predetermined limit; and cancel¬ 
lation controlling means to operate said can¬ 
celing device and effect a succeeding one- 
space adding movement of the series of 
column actuators; substantially as specified. 

16. In a calculating machine, in combina- 35 
tion; multiple-order accumulator mechan¬ 
ism, including carrying mechanisms adapted 

to permit simultaneous adding actuations of 
a plurality of column-actuators; a series of 
column-actuators; an independent canceling 90 
device adapted to advance a plurality of 
the orders, at one moveinent, from diverse 
positions to a predetermined limit; and can¬ 
cellation controlling means to operate said 
canceling device and effect a succeeding one- 95 
space adding movement of the series of 
column actuators; substantially as specified. 

17. In a calculating machine, in combina¬ 
tion: multiple-order accumulator mechan¬ 
ism, including carrying mechanisms adapt- 100 
ed to permit simultaneous adding actuations 

of a plurality of column-actuatoi's; a se-* 
ries of column-actuatoi*s; an independent 
canceling device adapted to advance a plu¬ 
rality of the orders from diverse positions io5 
to a predetermined limit; and cancellation 
controlling means to operate said canceling 
device and effect a prior and a succeeding 
adding movement of the series of column 
actuators; substantially as specified. 

18. In a calculating machine, in combina¬ 
tion : multiple-order accumulator mechan¬ 
ism^ including carrying mechanisms a<lapt- 
ed to permit simultaneous adding actuations 
of a plurality of column-actuators; a series 
of column - actuators; an indepeiKlent can¬ 
celing device adapted to advance a plurality 
of the orders from diverse positions to a 
predetermined limit; and cancellation con¬ 
trolling means to operate said canceling de¬ 
vice and effect a prior and a|succeeding one- 
space' adding movement o the series of 
column actuators; ^bstantially as specified. 

19. In a calculating machme, in combina¬ 
tion: multiple-order accumulator mechan¬ 
ism, including carrying mechanisms adapted 
to permit simultaneous, adding actuations of 
a plurality of column-actualiors; a series of 
column-actuators; an independent canceling 
device adapted to advance a plurality of the 110 
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or(lei*s from diverse positions to a piedeter- 
liiined limit; and cancellation conli()Hin‘>‘ 
means to o])eraie said canceling device and 
etfect a prior adding movement (d* tin* series 
5 of column actuators; substantial!v as speci- 
fied. 

20 . In a calculating machine, in combina¬ 
tion: midtiple-t>rder accumulator nu'chan- 
ism, including carrying meelianisins adajded 
10 to permit simultaneous adding actuations of 
a plurality of Column-actuators; a series of 
column-actuators; an independent canceling 
device adapted to advance a jdurality of the 
orders from diferse positions to a predeter- 
5 mined limit; itnd cancellation controlling 
means to operajte said canceling device and 
effect a prior otie-space adding movement of 
the series of column actuators; substantially 
as specified. 

20 21. In a calculating machine, in combina¬ 

tion: multi pie'order aiccumulator mechan¬ 
ism, including carrying mechanisms adapted 
to permit simultaneous adding actuations of 
a plurality of i3olumn-actuators; a series of 
25 column-actuators; an independent canceling 
device adapted to advance a plurality of the 
orders, at one movement, from diverse posi¬ 
tions to a predetermined limit; and cancella¬ 
tion controlling means to operate said can- 
20 celing device and effect a prior and a suc¬ 
ceeding adding movement of the seri^ of 
column actuat<lrs; siibkantially p specified. 

22 . In a calculating machine, in combina¬ 
tion: miiltiplei-order accunjiilator me'cjian- 

*5 ism, including'carrying mechanisms adapted 
to permit simultaneous adding actuations of 
a plurality of column-actuators; a series of 
column-actuatfrs; an independent canceling 
device adapted to advance a plurality of the 
orders, at one movement, from diverse j)osi- 
tions to a predetermined limit; and cancella¬ 
tion controlling means to operate said can¬ 
celing device jind effect a prior and a suc¬ 
ceeding one-space adding movement of the 
series of column actuators; substantially as 
specified. 

23. In a cali iilating machine, in combina¬ 
tion: inultipli-order accumulator mechan- 
isni, including!carrying mechanisms adapted 
to j)(*rmit simultaneous adding actuations of 
a plurality ol column-actuators; a series of 
column-actuat )rs; an independent canceling 
device adapt©' to advance a plurality of the 
orders, at one movement, from diverse posi¬ 
tions to a precetormined limit; and cancella¬ 
tion controlli] g Tneans to operate said can¬ 
celing device i nd effect a prior adding move- 
in('nt of tin* S(Th*s of robnnn art uatoi’S: >ub- 
^lanlially a- 

*Jl. Ill a ralcii !al niacliiiic. in combina¬ 
tion; innlti))lc acciiiiiiilalor nu'clian- 

i'^in, incbnling can viiig mcebaiiisins adapted 
to permit '-imiiUaiU'Ous tiddinir actuations of 
a pbiraiity of <^‘olunm-ai*tualors: a serial of 
column-act uators; an indc|)ciid<‘nt canceling 
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d<*vice adapted to advance a plurality ol 
orders, at one movement, from diverse \ 
tions to a predetermined limit; and cauec 
tion eontrolling means to operate said i 
eeling device and effect a prior one-sd 
adding inoveinent of the series of column] 
tuators: substantially as specified. 

2 ."). In a calculating machine, in combii 
lion: a series of coliiinii-actuators; multii 
order ae(unnnlator mechanism actuated the! 

1>3' and including carrying mechanisms eal 
ada[)te(l to store the power for a pliiralil 
of carrying and having latches to detai 
the carrving actuations of the accumulatoi 
until after any column-actuator actuation! 
of tlie same accumulators; an independeni 
canceling device adapted to advance a plu¬ 
rality of the orders from diverse positions! 
to a predetermined limit; a releasing-bar' 
for automatically releasing• all of the said 
carrying latches simultaneously during the 
canceling ojieratiori; and cancellation con¬ 
trolling means to operate said canceling de- 
and effect a succeeding adding move- 


vice 


t'>5 


inent of the series of culumn actuators; sub¬ 
stantially as specified. 

26. In a calculating macliine, in combina¬ 
tion: a series of column-actuators; multiple- 
order accumulator mechanism, actuated 
thereby and ineluding carrying mechanisms 
each adapted to store the power for a plu¬ 
rality of carryings and having latches to 
detain the carrying aQtuation'^ c»f\the, ac¬ 
cumulators until after any column-actuator 
actuations of the same accumulators; an in¬ 
dependent canceling device adapted to ad¬ 
vance a plurality of the orders, at one move¬ 
ment, from diverse positions to a predeter¬ 
mined limit; a releasing-bar for automat¬ 
ically releasing all of the said carrying 
latches simultaneously during the canceling 
operation; and cancellation controlling 
means to operate said canceling device and 
effect a jirior and a succeeding one-space 
adding movement of the series of column 
actuators; substantially as specified. 

27. In a calculating machine, in combina¬ 
tion: a series of column-actuators; multiple- 
order accumulator mechanism actuated 
thereby and including carrying mechanisms 
each adapted to store the power for a plu¬ 
rality of carryings and having latches to de¬ 
tain the carrying actuations of the accumu¬ 
lators until after any column-actuator actu¬ 
ations of the same accumulatoi’s; canceling 
mechanism; and a releasing-bar for auto¬ 
matically releasing all of the said carrying 
latcher^ simultaneously during the canceling 
siiiiultaiioously; substantially'as specified. 

2.S. In a calcnlating machine, in combina¬ 
tion : a series of colnmii-actnators; inultiple- 
oi'der aecnmnlator mechanism actuated 
tlierehv and including carrying mechanisms 
each adapted to store the power for a plu¬ 
rality of carr^ungs and having latches to de- 
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tain the carrying ncinations of the accumu¬ 
lators until after any column-actuator actu¬ 
ations of the same accumulators; and a re¬ 
leasing-bar, with connections to opertite it, 

5 for releasing all of the said carrying latches 
simultaneously; substantially as specifio<l. 

20. In a calculating machine, in combina¬ 
tion: a series of cbliiinn-actuators; multiple- 
order accumulator mechanism actuated 
10 thereby and including carrying mechanisms 
each adapted to store the power for a plu- 
railty of carryings and having latches to de¬ 
tain the carrying actuations of the accumu- 
latoi*s until after any column-actuator actu- 
15 ations of the same accumulators; and a piv¬ 
otally swinging releasing-bar, with connec¬ 
tions to oj^ierate it, for releasing all of the 
said carrying latches simultaneously; sub¬ 
stantially as specified. 

20 80. In a calculating machine, in combina¬ 

tion: a series of column-actuators; multiple- 
order accumulator mechanism actuated 
thereby and including carrying mechanisms 
each adapted to store the power for a plu- 
25 rality of carryings and having latches to dc- 
. tain the carrying actuations of the accumu- 
* lators until after any column-actuator actu- 
, ations of the same accumulators; canceling’ 
mechanism, including movable stop-levers 
30 to check the accumulators at a predeter¬ 
mined limit; and a separately mounted re¬ 
leasing-bar for automatically releasing all 
of the said carrying latches simultaneously 
during the canceling operation; substan- 
35 tially as specified. 

31. In a calculating machine, in combina¬ 
tion; a series of column-actuators ; multiple- 
order accumidator mechanism actuated 
thereby and including carrying mechanisms 

40 each adapted to store the power for a plu¬ 
rality of carryings and having latches to 
detain the carrying actuatibns of the accu¬ 
mulators until after any column-actuator 
actuations of the same accumulators; can- 
45 celing mechanism, including movable stop- 
. levers to check the accumulators at a prede¬ 
termined limit; and a separately pivoted re¬ 
leasing-bar for automatically t*eleasing all 
of the said carrying latche< simultaneously 
50 during the canceling operation; substan¬ 
tially as specified. 

32. In a calculating machine, in combina- 
^ tion: a series of column-actuators; multiple- 

order accumulator mechanism actuated 
^ 55 thereby and including carrying mechanisms 

each adapted to store the power for a plu- 
rality of carryings and having latches to de- 
y/ L tain the carrying actuations of the accu- 

mulatoi^ until after any column-actuafor 
60 actuations of the same accumulators; can¬ 
celing mechanism, including movable stop- 
levers to check the accumulators at a pre¬ 
determined limit; and a separately pivoted 
swinging releasing-bar for automatically re¬ 


leasing all of the said caiTying latches si- 65 
multaneously during the canceling opera¬ 
tion ; substantially' as specified. 

33. In a calculating machine, in combina¬ 
tion: multiple-order accumulator mechan¬ 
ism, including a series ol denominational 70 
wheels freely mounted on a shaft that is itself 
rotatable to advance a plurality of said 
wheels simultaneously; said lotatable shaft; 

a series of column-actuators; a canceling 
segment device engaging said rotatable shaft 75 
iind adapted to advance a plurality of the 
orders from diverse positions to a predeter¬ 
mined limit; and cancellation controlling 
means to operate said canceling device and 
effect a succeeding adding movement of the 80 
series of column actuators; substantially as 
sj^ecified. 

34. In a calculating machine, in combina¬ 
tion: multiple-order accumulator mechan¬ 
ism, including a series of denominational 85 
wheels freely mounted on a notched shaft, 
coacting with pawls on said wheels, that is 
itself rotatable to advance a plurality of 
said wheels simultaneously; said rotatable 
shaft; a series of column-actuators; a can- 90 
celing segment device engaging said rotata¬ 
ble shaft and adapted to atflvance a plural¬ 
ity of the orders from divepe positions to a 
predetermined limit'; and cancellation con¬ 
trolling means to operate said canceling de- 95 
vice and effect a succeeding adding move¬ 
ment of the series of colump actuators; sub¬ 
stantially as specified. . 

35. In a calculating machine, in combina¬ 
tion: multiple-order accumulator mechan- 100 
jsm, including accumulator g^rs meshing 
with a series of denominational wheels 
freely mounted on a shaft that is itself rota¬ 
table to advance a plurality of said wheels 
simultaneously; said rotatable shaft; a 105 
series of column-actuators; a canceling seg¬ 
ment device engaging said rotatable shaft 
and adapted to advance a, plurality of the 
orders from diverse positions to a prede- 
teiTnined limit; and cancella“ion anitrolling 110 
means to operate said cancehng device and 
effect a succeeding adding movement of the 
series of column actuators; substantially as 
specified. 

30. In a calculating'machine, in combina- 115 
tion: multiple-order accunMilator mechan¬ 
ism, including accumulatoilgears and nu¬ 
meral wheels meshing witlBa series of in¬ 
termediate gears freely moi^^ted on a shaft 
that is itself rotatable to advance a plura v 120 
of said intermediate gears simultaneous, 
said intermediate gears andlotatable shat v. 
a series of column-actuatm; a canceling’* 
segment device engaging! said rotatable 
shaft {ind adapted to advinoe a plurality. 125 
of the orders from diverse positions to a 
predetermined limit; and cancellation con¬ 
trolling means to operate said canceling de- 



* ^ I • • ‘ > 

- . > ♦ I > 


960,528 


m 


m 


vice and effect a succeeding adding move¬ 
ment of the series cf column actuators; sub¬ 
stantially as specified. 

37. Tn a calcuUt'ng machine, in combina- 
5 tion: multiple-order accumulator mechan¬ 
ism; a series of column-actuators; a trans¬ 
verse meml)t‘r for moving said column-actu¬ 
ators in unison (luring the canceling oj)eia- 
tion; an independeijit canceling device adapt- 

10 ed to advance a pliU’ality of the orders fr<)m 
diverse positions to a predetermined limit; 
and cancellation controlling means to oper¬ 
ate said canceling device and effect a suc¬ 
ceeding adding movement of the series of 
15 column-actuators; substantially as specufied. 

38. In a calcuUting machine, in combina¬ 
tion: multiple-order accumulator mechan¬ 
ism; a series of column-actuators; an inde- 
pencieiit canceling device adapted to advance 

20 a plurality of the orders from diverse posi¬ 
tions to a predet/irmined limit; stop-devices 
and connections to*check the accumulator 
wheels at said limit; and cancellation con¬ 
trolling means to operate said canceling de- 
25 vice and stop-device connections and effect 
a succeeding addibg riiovement of the series 
of’^6blumn actuators; substantially as speci¬ 
fied. 

39. In a calculajting machine, in combina- 
30 tion: multiple-orller accumulator mechan¬ 
ism; a series of ^lumn-actuators; a trans¬ 
verse member fofjmoving said column-actu¬ 
ators in unison djiring the canceling opera¬ 
tion ; an indepenieiit canceling device adapt- 

.5 ed to advance a plurality of tne orders from 
diverse positions to a predetermined limit; 
stop-devices and ^ connections to check the 
accumulator wh^ls at said limit; and can¬ 
cellation controlling means to operate said 
10 canceling device t nd stop-device connections 
and effect a succeeding adding movement of 
the series of colamn actuatoi^s; substantially 
as specified. 

40. In a calcubting machine, in combina- 
45 tion: multiple-order accumulator mechan¬ 
ism; a series ol column-actuatorsa trans- 
vei'se member for moving said column-actu¬ 
ators in unison during the canceling opera¬ 
tion; an independent canceling device adapt- 

50 ed to advance a'jlurality of the orders from 
divei’se positions^ to a predetermined limit; 
and cancellatio|| controlling cam-levers to 
operate said cafteling device and effect a 
succeeding addflg movement of the series 
55 of column-actu^jrs; substantially as speci¬ 
fied. 

. 41. In a calculating machine, in combina¬ 


tion: multiple-order arcnmulator mechan¬ 
ism; a series of cobnmi-actuators; inde¬ 
pendent canceling device adapted lo aiTx^ancc 60 
a jilurality of the orders from diverse j)o.si^ 
tiuns to a predetermined limit; stop-devices 
and (connections to clieck the accmnnlator 
wlieels at said limit; and cancellation con¬ 
trolling c*am-levers to operate said canc'cling 65 
device and sto])-device connections and effect 
a succeeding adding movement of the series 
of column actuators: substantiallv as speci¬ 
fied. 

42. In a calculating machine, in combina- 70 
tion: multiple-order accumulator mechan¬ 
ism; a series of column-actuators; a trans¬ 
verse memlx'r for moving said column-actu¬ 
ators in unison during the canceling opera¬ 
tion; an independent canceling device adapt- 75 
ed to advance a j)lurality of the orders from 
diverse positions to a predetermined limit; 
stop-devices and connections to check the 
accumulator wheels at said limit; and can¬ 
cellation controlling cam-levers to operate 80 
said canceling device and stop-device con¬ 
nections and clFect a succeeding adding 
movement of the series of column actuators; 
substantially as s])ecified. 

43. In a calculating machine, in combina- 85 
tion: multiple-order accumulator mgehan- 
ism; a series of column-actuators; an inde¬ 
pendent canceling devi(;e adapted to advance 

a j)lurality of the orders from diverse posi¬ 
tions' to a j)redetermined limit; and cancel- 90 
lation controlling means to operate said can¬ 
celing d(*vic(; and effect a separate adding 
movement of the series of column actuators; 
substantially as specified. 

44. In a calculating machine, in combina- 95 
tion: multiple-order accumulator mechan¬ 
ism, including carrying mechanisms adapted 

to pei init simultaneously adding actuations 
of a jiluralitv of (X)mmon actuators; a series 
of column-actual(")rs; an independent cancel- lOO 
ing device adapted to advance a plurality of 
the orders from divei*se positions to a prede¬ 
termined limit; and cancellation <5ontrolling 
means to operate said canceling device and 
effect a S(*parate adding movement of the 105 
series of (•obimn actuators; substantially as 
S[X'c,ified. 

In testimony whereof I have hereunto set 
my hand in the jiresence of two subscribing 
witnesses. 

DORK E. FELT. 

Witnesses: 

Henry Ix)VE CnARKE, 

II. M. Munday. 
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if is horefjy certified that in Letters Patent No. 1H)(),.52S, <rrsinto(ljiine 7, liUO, 

upon the application of Dorr K. Felt, of Chica|?o, Illinois, for an iiyrovenient in 

‘•(’alculatinj^-Machiiies,” errors appear in the printed specification Wquirinj; cor- 

r(‘ction, as follows: Page 8, line 115, tin* word “latch"" should read utilns; page 

10 . line 78, the word “carrying"" should read c(n'ryin(jK^ and same page, line 121, 

the word “simulhineously"’ should read and page 12, line 00, (he w(»rd 

“eonuuon"" should read rahnnn; and that the said Letters Patent should he read 

with these corrections therein that the ssune ihav conform to the record of the case 

* • 

in the Patent OHice. 

Signed and sealed this 28](l dav of August, A. I)., 1010. 

|.MKAI,.| 1'. A. 'I'KNliANT, 

Acftny CounnIssitm/r (ff 
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